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EXECUTIVE SUMMARY 

This Engineering Evaluation/Cost Analysis (EE/CA) was prepared to evaluate Non-Time-

Critical Removal Action (NTCRA or “removal action”) alternatives for soil and sediment (mine 

wastes) at the Northeast Church Rock (NECR) Mine Site, which is located approximately 16 

miles northeast from Gallup in McKinley County, New Mexico.  

The NECR mine site was operated by the United Nuclear Corporation (UNC). The mine site is 

located within Navajo Nation Tribal Trust Lands. The mine site, as defined by the Nuclear 

Regulatory Commission (NRC) mine permit, is approximately 125 acres. UNC mined Uranium 

ore from the NECR mine, with active operations between 1968 and 1982. Mining facilities on the 

NECR mine site included two mine shafts, mine vent holes, wastewater processing ponds, 

roads, water supply well and support buildings.   

The following wastes were produced by the operations at NECR: Uranium protore (low grade 

ore), the associated decay products of the Uranium, such as Radium-226, waste rock, 

overburden and contaminated water from dewatering activities.  Currently, Radium and its 

decay products of alpha, beta and gamma radiation are of primary concern at the NECR mine 

site. Radium can be found naturally in all media including soil, air and water. At the NECR 

mine site, Radium is present in significantly elevated concentrations in soil and sediment 

according to the NECR Removal Site Evaluation (RSE) Report. Because the contaminants have 

been transported via wind and water processes to areas around or adjacent to the site, humans, 

plants and animals may experience exposures through the food chain, air, surface water or 

groundwater. 

 

Thirteen areas of concern on the mine site, plus an adjacent unnamed arroyo (Arroyo #1), and 

nine off-site Navajo home sites have been recently investigated.  Of these nine home sites, four 

home sites required mitigation which was completed by a time critical removal action in May 

2007 to reduce or eliminate threats to human health and the environment. Groundwater has not 

been adequately characterized beneath the NECR mine site nor in the immediate vicinity; 

however, U.S. EPA Region 6 is conducting a groundwater investigation and cleanup action 

focused on the alluvial and Upper Gallup Sandstone unit at the UNC mill facility. 

Documented in this report is an evaluation of five alternatives and several sub-options for the 

removal action to address the surface and near-surface soil contamination. Alternatives include: 

1. No Action; 

2. Excavation and disposal at an off-site disposal facility of all NECR mine site wastes;  

3. Consolidation and covering of mine wastes on the NECR mine site;  

4. Construction of above-ground, capped and lined repository on the NECR mine site; and 

5. Consolidation of the mine wastes with a cap and liner at the UNC mill facility currently 

under license by the U.S. Nuclear Regulatory Commission (NRC), either in an existing 

tailings cell or in a newly-constructed repository. 
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Alternatives 3, 4 and 5 have the following option: 

• A: Removal of high-concentration (“principal threat waste”) material to an off-site 

Class I hazardous waste disposal facility, or an alternative appropriate facility   

In addition, Alternatives 3 and 4 have the following option: 

• B: Removal of principal threat waste material for containment in an existing tailings 

cell on the UNC mill facility. 

Each alternative was evaluated and compared for effectiveness, implementability, and cost in 

accordance with criteria established by the U.S. EPA. The costs for design, construction, and 

long-term operation and maintenance for each of Alternatives 2 through 5 are presented in this 

report.  

The Proposed Action Level for Ra-226 is 2.24 pCi/g (1.24 pCi/g above the mean of the Ra-226 

background concentration 1.0 pCi/g) and corresponds to an acceptable risk range of 2 x 10-4 for 

residential scenarios. This risk-based Action Level is proposed for the following reasons:  

• It is within the risk range cited in the NCP (300.430(e) (2)(I); 

• It is distinguishable from background and therefore measurable in the field; and 

• It is above the analytical detection limit. 

EPA manages risk to achieve 10-6 to 10-4 overall risk, therefore the Removal Action Objective 

(RAO) is health protective, detectable, and distinguishable from background. 

 

Ra-226 and Uranium are co-located.  In using the Ra-226 RAO, we will capture contamination 

associated with Uranium to below its Preliminary Remediation Goal (PRG).  Other stable metals 

associated with the mineral belt, such as Arsenic, Molybdenum, Selenium and Vanadium,  1) 

are below their respective PRGs; and 2) appear to be within the range observed in the 

background area and do not appear to be associated with mining operations.  Confirmation 

sampling will be conducted to verify protectiveness. 

 

Principal Threat Waste Level 

The NCP allows for identification of ‘principal threat waste’, i.e. those sources that are 

considered to be of higher concentrations, toxicity or mobility.  EPA Guidance on Principal 

Threat and Low Level Threat (OSWER 9380.3-06FS) recommends remediation of Principal 

Threat Waste when practicable.  Site specific conditions and risk are also considered in defining 

and identifying Principal Threat Waste at a site.   

The sampling from the NECR site indicates that there are several areas of significantly higher 

concentrations of total Uranium and/or Radium-226, most notably in Ponds 1, 2 and 3.   Of the 

over 400 samples collected and analyzed at the site, the distribution of the results does not 

follow a standard distribution with samples equally divided above and below the average 

concentration.  Instead, the distribution shows the majority of the samples are below the 
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average, while a limited number of samples are much higher in concentration which 

substantially raises the average. For example, the average Radium-226 activity concentration at 

the site is 42.2 pCi/g but if all the locations where Radium-226 exceeds 200 piC/g are removed, 

the average activity concentration of waste remaining on-site drops to 30.4 pCi/g representing a 

28% decrease in the average activity concentration.  

The Atomic Energy Act (42 U.S.C. Sect. 2011 - Sect. 2259) (AEA) defines source material to 

include ores containing concentrations of Uranium or Thorium that are high enough to be 

separately managed.  Source material is defined as (1) Uranium or Thorium, or any combination 

thereof, in any physical or chemical form; or  (2) Ores that contain by weight one-twentieth of 

one percent (0.05% or 500 mg/kg) or more of (i) Uranium, (ii) Thorium, or (iii) any combination 

thereof (Reference: 10 CFR §20.1003).  There is no equivalent definition of source material based 

on Radium-226 content.   

Based on the above discussion, the U.S. EPA proposes to define the principal threat waste at the 

site as waste containing either 200 pCi/g or more of Ra-226 or 500 mg/kg or more of total 

Uranium.  These concentrations represent a break in the distribution of the results between the 

significantly higher concentrations and the majority of the sample concentrations.  
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

This Engineering Evaluation/Cost Analysis (EE/CA) was performed in accordance with U.S. 

EPA policies and procedures implementing the Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA) and consistent with the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP). Specifically, guidance is found in the 

U.S. EPA 1993 Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA.  

The purpose of the EE/CA is to evaluate removal action alternatives for the Northeast Church 

Rock (NECR) mine site near Gallup, New Mexico (Figure 1.1). The NECR mine site is located 

within lands held in trust by the Bureau of Indian Affairs for the Navajo Nation (Figure 1.5). 

The U.S. EPA Region 9 is the lead federal agency at the NECR mine site and consistent with 

EPA Indian policy, consults with the Navajo Nation Environmental Protection Agency (NN 

EPA) and Navajo Department of Justice (NDOJ) during the investigation process and before 

making remedy decisions.  Investigations at the Site have identified conditions that indicate that 

a removal action is necessary to reduce or eliminate threats to human health and the 

environment. 

The EE/CA for the NECR mine site identifies removal action objectives, describes five removal 

action alternatives, and assesses the effectiveness, implementability, and cost of each of the 

alternatives. The EE/CA considers the nature of the contamination, potential risks to human 

health and the environment, and how the alternatives fit into future land use of the Site. 

The scope of the NECR mine site removal action addresses the waste material deposited on the 

Site surface from former mining and related operations of the United Nuclear Corporation 

(UNC). The mine wastes consist of Uranium-bearing waste rock that produces Uranium 

daughter products during decay, in particular Radium. In turn, Radium decay products 

produce alpha, beta, and gamma radiation. Radium can be found in air and soil and produces 

airborne Radon gas. Additionally, natural processes at this Site can transport waste materials 

and radionuclides via surface water, particularly down existing drainage pathways.  

By addressing the mine wastes, human health risks associated with the radionuclide content of 

the mine wastes will be reduced. When selected, the removal action is intended to serve as an 

effective remedy for the Site. 

 

1.2 SITE DESCRIPTION 

For the purposes of this removal action, the U.S. EPA has defined the “Site” as the NECR mine 

permit area and other areas where hazardous substances associated with the Northeast Church 

Rock Mine have been deposited, stored, disposed of, or otherwise come to be located. The 

NECR mine permit area comprises approximately 125 acres and is located 16 miles northeast of 

Gallup, McKinley County, New Mexico. A location map is provided on Figure 1.1. The area is 

accessed via Highway 566. 
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The majority of the NECR mine site is located on lands held in trust by the Bureau of Indian 

Affairs for the Navajo Nation; mineral rights are owned by Newmont USA, Ltd. UNC has the 

patented mining claim. The NECR mine site is located in Sections 34 and 35 of Township 17 

North (T17N), Range 16 West (R16W) and Section 3 of T16N, R16W (MWH, 2004).  

UNC owns Section 36 (T17N, R16W) to the east and Section 2 (T16N, R16W) to the southeast of 

the Site and approximately 40 acres in the southeast corner of Section 34 (MWH 2007). The 

former UNC mill facility, which is now a Region 6 NPL site under the joint lead of the U.S. 

Nuclear Regulatory Commission (NRC) and U.S. EPA Region 6, is located approximately ½ 

mile south of the NECR mine site within Sections 2 and 36 (Figures 1.2 and 1.5).  Mill byproduct 

materials (tailings) are stored on the UNC mill site in impoundment areas under license by the 

NRC (Figure 1.2).  

Surrounding land is maintained by the Bureau of Land Management (BLM) and is currently 

used for grazing by local Navajo Nation members who reside adjacent to the NECR mine site. 

Land to the north of the NECR mine site belongs to the Navajo Nation Reservation where 

currently fourteen homes are located in the immediate vicinity of the site. 

 

The federal government, including the EPA, bears a trust responsibility to Indian Tribes, 

including the Navajo Nation. The EPA acknowledges this trust responsibility in its 

Policy for the Administration of Environmental Programs on Indian Reservations, which states: 

"In keeping with [the] trust responsibility, the Agency will endeavor to protect the 

environmental interests of Indian Tribes when carrying out its responsibilities that may affect 

the reservations." (U.S. EPA, 1984)  

 

The EPA's Indian Policy also states: "In carrying out our responsibilities on Indian 

Reservations, the fundamental objective of the Environmental Protection Agency is to protect 

human health and the environment. The keynote of this effort will be to give special 

consideration to Tribal interests in making Agency policy, and to insure the close involvement 

of Tribal Governments in making decisions and managing environmental programs affecting 

reservation lands." Id. at 1. 

 

The EPA has consulted with the Navajo Nation throughout the development of the EE/CA. 

Remediation of uranium contamination on Navajo land presents a longstanding problem, 

particularly as concerns the NECR mine site. The Navajo Nation has made clear its opposition 

to any removal alternative that retains nuclear waste in or near Indian Country, and has 

articulated several cultural, historical, and legal concerns in support of this position. 

Among these are the Navajo people's unique reliance on the land for religious purposes and 

many other aspects of their lives. In accordance with its trust responsibility and the Indian 

Policy, the EPA has considered the Navajo Nation's interests during preparation of the EE/CA. 
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1.2.1 Historical Operations 

Historical operations are described in detail in several references including the Site Assessment 

report (MWH, 2003) and the Final Removal Site Evaluation Report (MWH, 2007). This section 

summarizes the historical operations information derived from these sources.  

The NECR mine was an underground Uranium mine active from 1968 to 1982, when it went to 

stand-by status. The primary ore mined was coffinite. The Site has been regulated under the 

terms or jurisdiction of several permits during its active years and post closure. Details of the 

permit history can be found in the Final Removal Site Evaluation Report (MWH, 2007). 

The mine had two shafts (NECR-1 and NECR-2) and associated vent holes, and water treatment 

facilities. Up until 1983, wastewater from the mine dewatering operations was pumped to three 

on-site ponds where it was treated prior to discharge into the Unnamed Arroyo. Water 

treatment in the ponds consisted of flocculation for removal of suspended solids followed by 

addition of sulfuric acid or barium chloride to precipitate Radium sulfate.  The collected and 

consolidated precipitate was transported to the mill for further processing after being dried on 

the Sediment Pad.  In later years of operation dewater was fed into an ion exchange plant before 

discharge into Arroyo #1 pursuant to a NPDES permit.  

Tailings sands (mill byproduct wastes) from the UNC mill were staged at three surface 

locations on the NECR mine site, mixed to form a slurry, and injected into the mine stopes and 

workings during operations for structural control. The ponds, ion exchange plant, and tailings 

sand holding areas were closed in 1983 in accordance with the NRC Source Materials License.  

After operations ceased at the Site, closure activities were conducted by UNC under NRC 

oversight from 1986 through 1994. These closure activities are described in Section 1.3.2. The 

mining related features remaining at the NECR mine site include unpaved roads, power poles, 

and concrete foundations. The area is enclosed by a chain-link fence with a locked gate that is 

maintained by UNC. 

 

1.2.2 Site Geology and Hydrology 

The following summary of Site geology and water resources is taken from the RSE report 

(MWH, 2007).   U.S. EPA staff and consultants provided additional facts and interpretation. 

The Site lies within the Colorado Plateau Physiographic Province at the juncture of the San Juan 

Basin, the Zuni Uplift, and the Defiance Uplift. It varies in elevation from 7,100 to 7,200 feet in a 

canyon consisting of sandstone from the Dalton Sandstone Member and Crevasse Canyon 

Formation. Underlying the Site is the Crevasse Canyon Formation consisting of unsaturated 

mudstones, sandstone, and coal beds. Beneath this lies the Gallup and Mancos Shale formation. 

The Mancos Shale, with a thickness of 500-800 feet, acts largely as an aquitard. Beneath the 

Mancos Shale are the Dakota and Morrison Formations.  It is in the Westwater Canyon 

Sandstone Member of the Morrison Formation that the primary Uranium ore body is found. 
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Both the NECR-1 and NECR-2 shafts reach approximately 1500 to 1800 feet below ground 

surface (bgs) into this Member. 

The Site lies within an arroyo draining to the northeast (downstream of the NECR-1 shaft) into 

another lateral arroyo (Unnamed Arroyo B) and draining into Pipeline Canyon east of Red 

Water Pond Road (RWPR) and the Kerr McGee Quivira Mines (NE Church Rock I and IE).  

Pipeline Canyon in turn drains into the North Fork of the Rio Puerco. There have been no 

surface water discharges from the NECR mine site since 1983, when dewatering activities 

ceased.  Since that time, water levels in the Pipeline Canyon alluvium have been dropping.  

However, rain events continue to release mine wastes onto the Navajo Reservation via surface 

runoff.   

The Site is in the San Juan Hydrologic Basin within which are two producing aquifers located in 

the Upper Gallup Formation and Morrison Formation. The aquifer in the Upper Gallup 

Formation is present at the Site but is not a producing aquifer in the immediate area.   Two 

supply wells provide water from the Westwater Canyon Member located in the Morrison 

Formation, and acted as a water supply for both the mill and the NECR Mine site.  According to 

the log for a NECR Mine shaft constructed in 1968 and 1969, groundwater was first encountered 

approximately 400 feet below the surface of the mine in the lower portion of the First Gallup 

Sandstone Member of the Gallup Formation. Inflow of water from this formation was small, 

amounting to only 30 gpm. Water was also encountered at a low inflow rate of 50 gpm in the 

Second Gallup Sandstone Member. Water was not encountered again until the Dakota 

Formation was reached at the base of the Mancos Shale. Groundwater inflows from the Dakota 

Formation were at 800 gpm prior to grouting. Water inflows from the underlying Westwater 

Canyon Member were even larger, averaging from 1,500 to 2,100 gpm during shaft 

construction. 

The U.S. EPA notes that the Site hydrogeology has not been adequately characterized beneath 

the NECR mine site. UNC has conducted episodic sampling of the one on-site supply well; 

however, there is no well network on the mine site.  Therefore, the depth to groundwater and 

interconnection of shallow to deeper water bearing units is not established for this site.  Based 

on data provided by UNC, the depth to groundwater in the Westwater Canyon Sandstone 

Member is approximately 1,500 to 1,800 feet. 

 

1.2.3 Climate 

The Site lies in a semiarid climate with a high annual net pan evaporation of 54 inches. The 

nearby town of Gallup receives an average annual rainfall of 11 inches. Wind for 11 months of 

the year originates from the southwest and in the month of August originates predominantly 

from the south. The winter average temperature is 29 degrees Fahrenheit (F) with an average 

temperature in summer of 68 degrees F. Extreme heat in the summer (100 degrees F) and cold in 

the winter (-34 degrees F) can occur.   
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1.2.4 Surrounding Land Use and Populations 

The Site is in a Pinyon-juniper, sparsely vegetated area. In some places the underbrush is dense 

with sage and snakeweed predominately, while in other areas bare ground is prevalent. Current 

and future land use includes agricultural grazing (grazing of livestock, such as sheep, cattle, 

and horses).  UNC owns the parcel to the southeast of the mine Site which is part of the Church 

Rock mill and tailings storage facility (Figure 1.2). These facilities will be eventually deeded to 

the U.S. Department of Energy (DOE) as part of the Legacy Management Program.  In order to 

protect the integrity of the existing cells, the DOE will limit re-use of the facilities. 

The surrounding residential population is concentrated in Gallup and Church Rock. Gallup is 

approximately 16 miles from the Site and has a population of approximately 20,000. Church 

Rock’s population is approximately 2,802 (churchrock.nndes.org, 2008). The Site is located 

within the Navajo Nation Pinedale Chapter (population approximately 1,129) and is adjacent to 

a residential area of the Coyote Canyon Chapter on the Navajo Nation Reservation. Lands to 

the north of the Site are part of the Navajo Nation Reservation.   

EPA identified fourteen home sites in the immediate vicinity of the mine site during fieldwork.  

Approximately 25 families reside along Pipeline Road, northeast of the Site and approximately 

12 families reside along State Rt. 566 south of the UNC Mill Site (Navajo DOJ, December 2008).  

Several Navajo families have stated they collect herbs and plants from the Site and surrounding 

area for ceremonial purposes.   

 

1.3 PREVIOUS CLEANUP ACTIVITIES 

1.3.1 UNC Mill Facility Groundwater Remedial Action and NRC’s License 
Decommissioning 

UNC began a groundwater remedial action under a Record of Decision (ROD) in 1988 to clean 

up contamination resulting from the tailings located at the UNC mill facility NPL Site.  Mill 

process water commingled with tailings in the disposal area and leaked into the underlying 

alluvium aquifer and two sandstone zones within the Upper Gallup Formation. As part of this 

activity two evaporation ponds were created on site and groundwater pumping wells were 

installed. The groundwater extraction wells are no longer operating due to limited effectiveness; 

a supplemental feasibility study is underway for additional activities under CERCLA.  

According to NRC’s website, the UNC NPL site includes a former ore processing mill and 

tailings disposal area, which cover about 25 and 100 acres, respectively.  UNC operated the site 

as a Uranium mill facility from 1977 to 1982. The mill, designed to process 4,000 tons of ore per 

day, extracted Uranium using conventional crushing, grinding, and acid-leach solvent 

extraction methods. Uranium ore processed at the site came from the Northeast Church Rock 

and the Old Church Rock mines. The average ore grade processed was approximately 0.12 

percent Uranium oxide. The milling of Uranium ore produced an acidic slurry of ground waste 

rock and fluid (tailings) that was pumped to the tailings disposal area. Uranium milling and 

tailings disposal were conducted and an estimated 3.5 million tons of tailings were disposed in 
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the tailings impoundments. The tailings disposal area is subdivided by dikes into three cells 

identified as the South Cell, Central Cell, and North Cell. Surface reclamation is complete, 

except for the area of the south tailings cell covered by two evaporation ponds, which are part 

of the groundwater corrective action plan. 

 

1.3.2 NECR Mine Site Closure Activities 

Closure activities between 1986 and 1994 were required by the mining lease and NRC 

requirements in various locations on the mine site.  The NRC Source Materials license required 

the closure of the ion exchange plant, removal of sludge from the mine water treatment ponds, 

and closure of the tailing sand backfill areas. Radionuclide contaminated soils and process 

equipment were disposed of at the UNC mill site in conjunction with mill decommissioning and 

reclamation activities. The NRC certified these closure actions in 1989 and released the license 

areas of the mine for unrestricted use (NRC, 1989). UNC performed the following activities: 

• removal of contaminated sludge and sediments from mine wastewater treatment 

ponds (Ponds 1, 2, 3, and 3a); 

• removal of equipment and demolition and removal of buildings to their foundations; 

• backfilling and sealing of the two mine shafts; 

• capping of vent holes (four total) with reinforced concrete caps; 

• regrading, covering with one-foot of soil, and seeding of the Non-Economic Material 

Storage Area (NEMSA); and 

• removal or burial of materials at the Boneyard and covering with one foot of soil and 

reseeding. 

 

1.3.3 Residential Time Critical Removal Action 
The U.S. EPA and UNC, under the direction of the U.S. EPA completed a Time Critical Removal 

Action (TCRA) at nearby residences in May 2007 (U.S. EPA, 2007a). The objective of the TCRA 

was to remove soil around five structures to reach a cleanup goal of 2.24 pCi/g Radium. 

Approximately 6,500 cubic yards (c.y.) of soil were excavated, stockpiled and taken by UNC to a 

licensed off-site disposal facility (U.S. EPA, 2007a). The areas around the home were restored 

with clean backfill.  

 

1.4 PREVIOUS INVESTIGATIONS OF THE MINE SITE 

1.4.1 Investigations Performed by UNC 

Under NRC and then under New Mexico Mining and Minerals Division (NMMMD), UNC 

conducted reclamation investigations and license decommissioning activities at the NECR Site. 

These activities are documented in the following reports: 
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• Final Removal Site Evaluation Report (MWH, 2007);  

• Closeout Plan (MWH, 2004); 

• Material Characterization Work Plan (MWH, 2004); 

• Groundwater Quality in the Westwater Canyon Member at the Northeast Church Rock 

Mine (MWH, 2004); 

• Northeast Church Rock Mine Site Assessment (MWH, 2003), based on a site assessment 

checklist provided by the State of New Mexico Mining and Minerals Division; and 

• Tailings Sand Backfill Cleanup Verification Report (UNC, 1989), provided to NRC for 

the UNC license no. SUA-1475. 

The primary investigative activities relevant to this U.S. EPA removal action are briefly 

described in the following sections.  

1.4.1.1 Site Assessment 

In 2003, with NMMMD oversight, UNC performed a site assessment focused on three areas of 

concern within the NECR mine permit boundary (MWH, 2003). This action was conducted 

based on the authority of the New Mexico Mining Act. Based on the site assessment results, 

UNC concluded that environmental impacts were limited due to the underground nature of the 

mine, the minimal amount of non-economical mine materials kept at the surface and the fact 

that ore was not processed on the NECR mine site. During earlier reclamation activities, dust 

suppression had been used on haul routes to keep fugitive dust to a minimum. UNC also 

concluded that the hydrologic impacts from mine water pumping and discharge activities were 

limited in extent and duration. Additionally, UNC concluded that impact to local communities 

from the mining operation was primarily economic in nature. Wildlife would have been 

displaced from the mine area during active operations, moving to nearby areas; however, 

evidence of several species of fauna was found on the inactive NECR mine site during the site 

assessment.  No known threatened or endangered species are present at the site.  A listing of 

wildlife and vegetation species observed at the mill and mine site is presented in further detail 

in the list of Fauna and Signs of Fauna on or Near the NCRM Property and in Plant 

Composition and Areal Cover by Species for Pinyon-Juniper sites, in the Northeast Church 

Rock Mine Site Assessment Report (MWH, 2003). 

1.4.1.2 Removal Site Evaluation 

Under a negotiated order with the U.S. EPA Region 9, UNC completed a Removal Site 

Evaluation in 2006 (MWH, 2007). Surface and subsurface soils and sediments were screened 

and sampled between August 14 and December 5, 2006. The RSE survey area encompassed 13 

areas (former operational units) on the NECR mine site, plus nine off-site home sites located 

northeast of NECR. Scan and static gamma surveying, and surface and subsurface soil sampling 

were conducted.  

The objective of the gamma radiation surveys performed in the RSE survey area was to 

characterize the nature and lateral and vertical extent of Radium concentrations in surface and 
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subsurface soils and sediments. Screening levels were based on U.S. EPA Region 9 PRGs for all 

stable metals.  

The results of the RSE (MWH, 2007) are summarized below. Further details of the findings are 

provided in the RSE Report (MWH, 2007). 

• Surface soil samples (≤ 0.5 feet bgs) were analyzed for Radium-226, Arsenic, 

Molybdenum, Selenium, Uranium, and Vanadium. Values above the field screening 

levels were: 

o Radium values ranged from 0.8 to 875 pCi/g;  

o Uranium values ranged from 0.7 to 3,970 mg/kg; and 

o Arsenic values ranged from ND to 14.9 mg/kg with no correlation with Radium 

and Uranium locations.  

• Subsurface soil samples (>0.5 ft bgs) were analyzed for Radium-226, Arsenic, 

Molybdenum, Selenium, Uranium, and Vanadium. Values above the field screening 

levels were: 

o Radium values ranged from 0.6 to 438 pCi/g; 

o Uranium ranged from 0.7 to 760 mg/kg; and  

o Arsenic ranged from ND to 13.9 mg/kg with no correlation with Radium and 

Uranium locations. 

• The ratio of Uranium-natural to Radium-226 concentrations around Home Sites was 

1.14, compared to the average ratio for background soils of 1.11; and 

• Toxicity characteristic leaching procedure analyses of subsurface samples from the 

Boneyard was non-detect. 

• Arsenic concentrations were below the residential non-cancer PRG of 22 mg/kg used in 

the RSE Report (MWH, 2007). 

 

1.5 SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

1.5.1 Source: Radium and Uranium Laden Mine Wastes 

In Uranium mining and milling operations, contamination mainly comes in the form of decay 

products of Uranium that are exposed at the surface through various waste materials. For the 

purposes of this EE/CA and the recommended removal action, mine wastes refer to the 

radioactive and heavy metal contaminated surface and near-surface soils.  

Radium and its decay products remain in the mine wastes and can be released to the soil or 

drainage areas. This may, in turn, adversely affect ground and surface waters. Radon gas, alpha, 
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beta and gamma radiation are also emitted into the air from waste rock piles. Additionally, 

during the leaching process, heavy metals such as Selenium, Arsenic, Molybdenum, Vanadium, 

Iron, and Lead may be released from the mined rock. 

Cleanup activities have removed or buried some of the waste tailings.  However, Radium and 

Uranium remain in the surface and subsurface soils at unacceptable levels (refer to the RSE, 

MWH 2007). 

 

1.5.2 Areas of Concern 
The areas of concern for soil contamination are listed below (approximate boundaries are 

shown on Figures 1.3 through 1.6): 

1. NECR-1 consisting of former mining facility buildings. The NECR 1 pad was used to 

stockpile the ore and low-grade ore mined from the shaft located there. The stockpiled 

ore was then transported from the NECR 1 pad to the mill facility for processing; 

2. NECR-1 “Step-Out”, consisting of the area surrounding NECR-1 including the former 

trailer park, former fuel storage area, sediment pond, ion exchange plant, and other 

areas containing mine wastes to the north and east; 

3. Sandfill areas 1-3. The sandfill areas were temporary staging grounds for mill tailings 

material that had been processed through the mill facility. The material was staged in 

the sand backfill areas until placed in the mine stopes; 

4. Ponds 3 and 3a, plus surrounding areas affected by mine wastes. The ponds held 

stormwater and dewater from the mine. The water was subsequently treated in the 

ponds prior to discharge (under NPDES permit) to the Unnamed Arroyo (Arroyo #1); 

5. Ponds 1 and 2, plus surrounding areas affected by mine wastes. Use of these ponds was 

similar to Ponds 3 and 3a; 

6. Sediment Pad. The sediment pad was a holding area for the flocculated sediments that 

were regularly removed from the ponds. The sediment was be held at the Pad until 

transferred to the mill facility; 

7. NECR-2 pad also was used to stockpile the ore and low-grade ore mined from the 

second on-site mine shaft. The stockpiled ore was then transported from the NECR 2 

pad to the mill facility for processing; 

8. Former Magazine Area. Storage area for blasting materials for the mining operation; 

9. Vents 3 and 8 combined areas. The vents were for the underground mining operation; 

10. Boneyard. Refuse and discarded equipment from the mine site were stored here; 
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11. Non-Economic Material Storage Area (NEMSA). This area was for storage of the mine 

overburden and low-grade ore (non-economic materials); 

12. Unnamed Arroyo (Arroyo #1). The arroyo draining west to east from the 

Boneyard/NEMSA area to its discharge point past the residential area; and 

13. The residential area “Step-Out” that extends approximately 1,000 feet east from the 

NECR-1 “Step-Out” boundary, and includes Red Water Pond Road to the south. 

   

1.5.3 Soil Contamination 
Soil sample results from field collection in the areas of concern (excluding Red Water Pond 

Road) and the nine home sites are presented in detail in Figure 1.6 and in Appendix D (MWH 

RSE Final Report, October 2007 and MWH Supplemental RSE Data, April 2008). This Appendix 

includes a summary of surface soil analytical results for preliminary COPCs: Radium-226, 

Selenium, Arsenic, Molybdenum, Uranium, and Vanadium. 

  

1.5.4 Groundwater Contamination 

The scope of this EE/CA is to present alternatives for surface and near-surface soil removal 

actions only. A detailed groundwater characterization has not been performed at the NECR 

mine facility to date.  

There are two aquifers at the Site.  The upper aquifer located in the Gallup formation is not a 

producing aquifer in the immediate area.   The lower aquifer located in the Westwater Canyon 

Member of the Morrison Formation is separated from the upper aquifer by Mancos Shale 

aquitard.  There is one well on-site located in the lower aquifer. UNC has conducted episodic 

sampling of the one well; however, there is no well network on the mine site. Based on data 

provided by UNC, the depth to groundwater in the Westwater Canyon Sandstone Member is 

approximately 1,500 to 1,800 feet. 

 

The available soil data and limited hydrogeologic information were evaluated using synthetic 

precipitation leaching procedure (SPLP) modeling by UNC. While the SPLP leachate results 

were primarily below the New Mexico Human Health Standards for groundwater (NMAC 

20.6.2.3103) or the Federal Maximum Contaminant Levels (MCLs) for most analyses, there were 

a few exceedances of one or the other of these standards for Ra-226, Uranium and Selenium.  

However, the concentrations of these constituents are all within the range of concentrations 

detected in the Westwater Canyon Member.  Additionally, it should be noted that rainfall does 

not directly impact groundwater in the Westwater Canyon Member as a result of a combination 

of arid climate, depth to groundwater and the number and thickness of intervening confining 

layers.   
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Therefore, no conclusions have been reached with respect to the pathway for surface 

contamination to reach groundwater.  The scope of this EE/CA is to present alternatives for 

surface and near-surface soil removal actions only.  Further study will be necessary to 

characterize impacts to groundwater from site activities. 

 

1.5.5 Human Health Risk Evaluation 

A human health risk assessment (HHRA) is an evaluation of potential impacts of Site-derived 

contaminants on human health, in the event that no cleanup action is taken.  Results of the 

HHRA are used to determine whether residual levels of contaminants in Site media are 

protective of human health and may be left in place, or a cleanup action should be considered. 

Under EPA supervision, UNC performed a human health risk assessment, including a 

conceptual site model, screening level HHRA, and a baseline HHRA. The results of the HHRA 

are part of the documentation that supports a removal action at the NECR mine site. The 

following is a brief summary of the HHRA; a complete report is provided in the Final RSE 

report (MWH, 2007).   

Off-site releases have been observed in the residential area and the unnamed arroyo.  Based on 

Site conditions and the radioactive properties of the contamination, EPA anticipates the threat 

of further release of hazardous substances from the Site into the air, water and surrounding 

soils if control measures are not implemented. Radium and Uranium are the contaminants of 

primary concern. Radium is formed when Uranium and Thorium undergo natural decay in the 

environment.  During the decay processes, alpha, beta, and gamma radiation are released.  

Radium may be found in soil, air and water. 

The HHRA indicated that there are three predominant human exposure pathways of concern 

for Uranium and Radium. Whole body radiation may be experienced by nearby residents and 

trespassers on or near the NECR mine site itself or at secondary sources (e.g., water or 

windborne).  Radium in the soil may be absorbed by plants and may concentrate in terrestrial 

organisms; and persons and wildlife may also directly ingest radionuclides which then may be 

transported to organs or other sites in the body. Radionuclides such as Radium and radon and 

daughters may be inhaled creating alpha sources in the lungs.   

Persons traversing the NECR mine site may be exposed to contaminated dust by inhalation or 

ingestion of particulate matter. Activities that occur in the vicinity of the Site that may put 

persons at risk include walking or hiking, livestock grazing, and modes of transportation 

including all-terrain vehicle, motorcycle, or on horseback.  

Off site accumulation of hazardous substances may present secondary contamination exposure 

routes through inhalation or ingestion, particularly for children at play. Contamination 

deposited on residential yards and in the nearby arroyo, may settle on clothing of residents 

traversing contaminated areas and be transferred to house dust. Traditional uses of plants also 

may result in secondary exposure. 
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Animal studies have reported inflammatory reactions in the nasal passages and kidney damage 

from acute inhalation exposure to Uranium.  Chronic (long-term) inhalation exposure to 

Uranium and radon in humans has been linked to respiratory effects, such as chronic lung 

disease, while Radium exposure has resulted in acute leucopenia, anemia, necrosis of the jaw, 

and other effects.   

Cancer is the major effect of concern from radionuclides.  Radium is known to cause bone, head, 

and nasal passage tumors in humans, and radon, via inhalation exposure, causes lung cancer in 

humans.  Uranium may cause lung cancer and tumors of the lymphatic and hematopoietic 

tissues (U.S. EPA, www.epa.gov website). 

The HHRA indicates the need for a response action to control releases and prevent exposure.  

Actual and threatened releases of hazardous substances from this site, if not addressed by 

implementing a Non Time-Critical Removal Action, may continue to present an imminent and 

substantial endangerment to public health, or welfare, or the environment. 
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2.0 IDENTIFICATION OF REMOVAL ACTION GOALS AND SCHEDULE 

2.1 PRELIMINARY REMOVAL ACTION GOALS 

The main objective of this removal action is to mitigate risks posed to human health and the 

environment by on-site contamination and to restore the land for use by nearby residents and 

the Navajo Nation. Characterization of the Site identified the primary environmental concern to 

be radiological contamination. The presence of Radium and Uranium could pose a risk to the 

air quality by emitting radon, alpha, beta and gamma radiation. Persons traversing the Site may 

be exposed to contaminated dust by inhalation or ingestion of contamination adsorbed to 

particulate matter. Incidences of direct contact with natural and mechanically generated dust 

during these activities account for known contamination exposure scenarios faced at the Site. 

Proposed Action Level 

The Proposed Action Level for Ra-226 is 2.24 pCi/g (1.24 pCi/g above the mean of the Ra-226 

background concentration 1.0 pCi/g) and corresponds to an acceptable risk range of 2 x 10-4 for 

residential scenarios. This risk-based Action Level is proposed for the following reasons:  

 It is within the risk range cited in the NCP (300.430(e) (2)(I); 

 It is distinguishable from background and therefore measurable in the field; and 

 It is above the analytical detection limit. 

EPA manages risk to achieve 10-6 to 10-4 overall risk, therefore the Removal Action Objective 

(RAO) is health protective, detectable, and distinguishable from background. 

 

Ra-226 and Uranium are co-located.  In using the Ra-226 RAO, we will capture contamination 

associated with Uranium to below its Preliminary Remediation Goal (PRG).  Other stable metals 

associated with the mineral belt, such as Arsenic, Molybdenum, Selenium and Vanadium, 1) are 

below their respective PRGs; and 2) appear to be within the range observed in the background 

area and do not appear to be associated with mining operations.  Confirmation sampling will be 

conducted to verify protectiveness.  The site-specific Action Level is presented in Table 5.4. 

Although the area exceeding the Proposed Action Level is reasonably well defined (Figures 1.3 

and 1.4), there is insufficient data to confidently define the depth of contamination.  Therefore, 

for the purposes of this EE/CA, a reasonably conservative estimate of the total area and depth to 

be addressed was estimated to be 871,000 c.y.  The volume was estimated by breaking down the 

areas of concern into a discrete block volume approach of contamination based on sampling 

and historic operations.  The volume of each block was estimated by multiplying the well-

defined lateral extent of Ra-226 contamination by a reasonable maximum depth of 

contamination from the sampling.   EPA was provided with a smaller volume estimate using a 

finite element approach to estimate volume; however, EPA’s experience with previous 

excavation removals suggests that the finite element approach tends to underestimate 

contaminated volumes unless there are a large number of samples at depth.  
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Principal Threat Waste Level 

The NCP allows for identification of ‘principal threat waste’, i.e. those sources that are 

considered to be of higher concentrations, toxicity or mobility.  EPA Guidance on Principal 

Threat and Low Level Threat (OSWER 9380.3-06FS) recommends remediation of Principal 

Threat Waste when practicable.  Site specific conditions and risk are also considered in defining 

and identifying Principal Threat Waste at a site.   

The sampling from the NECR site indicates that there are several areas of significantly higher 

concentrations of total Uranium and/or Radium-226, most notably in Ponds 1, 2 and 3.   Of the 

over 400 samples collected and analyzed at the site, the distribution of the results does not 

follow a standard distribution with samples equally divided above and below the average 

concentration.  Instead, the distribution shows the majority of the samples are below the 

average, while a limited number of samples are significantly higher in concentration which 

substantially raises the average. For example, the average Radium-226 activity concentration at 

the site is 42.2 pCi/g but if all the locations where Radium-226 exceeds 200 piC/g are removed, 

the average activity concentration of waste remaining on-site drops to 30.4 pCi/g, representing a 

28% decrease in average activity concentration.  

The Atomic Energy Act (42 U.S.C. Sect. 2011 - Sect. 2259) (AEA) defines source material to 

include a concentration of uranium or thorium that is high enough to be separately managed.  

Source material is defined as (1) Uranium or Thorium, or any combination thereof, in any 

physical or chemical form, or  (2) Ores that contain by weight one-twentieth of one percent 

(0.05% or 500 mg/kg) or more of (i) Uranium, (ii) Thorium, or (iii) any combination thereof 

(Reference: 10CFR20).  There is no equivalent definition of source material based on Radium-

226 content.   

Based on the above discussion, the U.S. EPA proposes to define the principal threat waste at the 

site as waste containing either 200 pCi/g or more of Ra-226 or 500 mg/kg or more of total 

Uranium.    These concentrations represent a break in the distribution of the results between the 

significantly higher concentrations and the majority of the sample concentrations. The principal 

threat waste volume is difficult to estimate with the current data.  The Removal Site Evaluation 

Report and the two subsequent addendums focused on delineating the waste at the 2.24 pCi/g 

Radium-226 level, and thus sampled mostly near the edges of the areas of concern, where Ra-

226 levels are lower.  Therefore, there are fewer sampling data points in the center of the areas of 

concern where the principal threat waste appears to be located.   There are only eight samples 

with total Uranium above 500 mg/kg and eight samples exceeding Radium-226 of 200 pCi/g.  

EPA estimates, for cost purposes only, that there are 10,000 c.y. of principal waste.  Actual 

volumes may vary depending on actual field conditions. 
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2.2 IMMINENT AND SUBSTANTIAL ENDANGERMENT 

Current Site conditions pose the threat of potential future releases of a hazardous 

substance, namely Radium-226.  The likelihood of direct human exposure, via ingestion and/or 

inhalation of hazardous substances, and the threat of potential future releases and migration of 

those substances, pose an imminent and substantial endangerment to public health, and/or 

welfare, or the environment based on the factors set forth in the NCP, 40 CFR § 300.415(b)(2).  

These factors include: 

1. Actual or potential exposure to hazardous substances or pollutants or contaminants 

by nearby populations or the food chain 

High concentrations of Radium-226 have been detected in samples in the unnamed 

arroyo and several areas not currently fenced.  Radium is formed when Uranium and Thorium 

break down in the environment. Two of the main radium isotopes found in the environment are 

Radium-226 and Radium-228.  During the decay process, alpha, beta, and gamma radiation are 

released.  Radium may be found in air, soil and water. Radium in the soil may be absorbed by 

plants.  

2. High levels of hazardous substances in soils at or near the surface that may migrate 

 Contaminated soils from the Site may migrate off-site via wind and water transport 

mechanisms including mechanical dust generation.  It is believed that Radium in soils and 

sediments was transported there from sources including the upgradient NECR Mine Site.  It is 

likely that this contamination could continue to migrate beyond the NECR Residential Site 

boundary.  Some of the Radium daughter particles, such as radon, also have a specific tendency 

to adhere to dust particles and migrate and may have traveled off-site in historic surface water 

flows. 

3. Weather conditions that may cause hazardous substances to migrate or be released 

 Rainfall events may lead to transport of the contamination from the Site.  High soil 

erosion rates may indicate transport of contamination from the Site constituting a release of 

hazardous substances and resulting in secondary contamination sources.  In addition, 

contaminants may migrate during high wind events due to the propensity for contaminants to 

adhere to windborne dust particles. 

4. Availability of other appropriate federal or state response mechanisms to respond to 

the release 

 The NNEPA has informed EPA that it does not have the authority or resources to 

address the Site.  Further, the NNEPA has sent a formal request to U.S. EPA, requesting that 

U.S. EPA address this area through a Non Time-Critical Removal Action.   

 
The NECR site presents a time-sensitive problem that should be addressed promptly to avoid 

further exposure to nearby residents and to reduce the likelihood of further migration of 

contaminants into the residential area and the unnamed arroyo.  Failure to implement a site-
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wide response action in the near term would increase the threat of further releases and could 

eliminate the progress made by EPA's two residential removals in 2007. 

 

2.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Applicable or relevant and appropriate requirements (ARARs) cover both federal and state 

environmental requirements and are used to: (1) evaluate the appropriate extent of Site cleanup; 

(2) scope and formulate alternatives; and (3) guide the implementation and operation of a 

selected action. Section 300.415(j) of the NCP requires that “removal actions pursuant to 

CERCLA Section 106, shall "to the extent practicable, considering the exigencies of the situation, 

attain ARARs under federal or state environmental or facility siting laws.” 

The U.S. EPA Region 9 requested and received ARARs from the State of New Mexico and the 

NN EPA for consideration in this EE/CA (see Appendix A for a list of ARARs). 

2.3.1 Terms and Definitions 

The following are explanations of the terms and definitions used throughout this ARARs 

discussion: 

Applicable requirements are clean-up standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated 

under federal or state law that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance at a CERCLA site (52 

Federal Register [FR] 32496, August 27, 1987).  

Relevant and appropriate requirements are clean-up standards, standards of control, or 

other substantive environmental protection requirements, criteria, or limitations 

promulgated under federal or state law that, while not applicable to a hazardous 

substance, pollutant, contaminant, remedial action, location, or other circumstance at a 

CERCLA site, address problems or situations sufficiently similar to those encountered at 

the CERCLA site that their use is well-suited to the particular site (52 FR 32496). Portions 

of a requirement may be relevant and appropriate even if the entire requirement is not.  

Information to be considered are non-promulgated advisories or guidance issued by 

federal or state government that are not legally binding and do not have the status of 

potential ARARs. They are considered in the absence of federal or state ARARs, or when 

such ARARs are not sufficiently protective. An example of information to be considered 

is the U.S. EPA Region 9 PRGs that provide guidance to assess human health 

implications during a removal action. 

Under the description of ARARs set forth in the NCP, state and federal ARARs are categorized 

as: 

• Chemical-specific ARARs are usually health- or risk-based standards that limit 

concentrations of chemicals found in or discharged to the environment. They govern 

the extent of site remediation by providing either actual clean-up levels or the basis for 
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calculating such levels. Chemical-specific ARARs may also be used to indicate 

acceptable levels of discharge in determining treatment and disposal requirements and 

to assess the effectiveness of future remedial alternatives. For example, state water 

quality standards apply to a site where treatment effluent is discharged to a surface 

water body. 

• Location-specific ARARs set restrictions on chemical concentrations or the conduct of 

activities solely because they are in special locations (53 FR 51394). In determining the 

use of location-specific ARARs for selected remedial actions at CERCLA sites, the 

jurisdictional prerequisites of each of the regulations must be investigated. In addition, 

basic definitions and exemptions must be analyzed on a site-specific basis to confirm 

the correct application of the requirements. For example, federal and state regulations 

concerning groundwater may apply at a site where a removal action may impact 

groundwater quality. 

• Action-specific ARARs set controls or restrictions on particular kinds of activities 

related to the management of particular wastes or materials (53 FR 51437). Selection of 

a particular response action at a site will invoke the appropriate action-specific ARARs 

that may specify particular performance standards or technologies as well as specific 

environmental levels for discharged or residual chemicals. For example, the federal 

noise regulations apply at a site where construction and heavy equipment activities are 

occurring. 

Identification and evaluation of ARARs is an iterative process that continues throughout the 

response process. As a better understanding is gained of Site conditions, contaminants, and 

response alternatives, the lists of ARARs and their relevance to the removal action may change. 

 

2.3.2 Other Considerations and Assumptions 

The following additional considerations and assumptions were made during the ARAR-

identification process.  

2.3.2.1 Occupational Safety and Health Administration (OSHA) 

OSHA has promulgated standards for protection of workers who may be exposed to hazardous 

substances at Resource Conservation and Recovery Act (RCRA) or CERCLA sites (29 CRF Parts 

1910.120 and 1926.65). The U.S. EPA requires compliance with OSHA standards in the NCP (40 

Code of Federal Regulations [CFR] 300.150), but not through the ARAR process. Therefore, 

OSHA standards are not considered ARARs. Although the requirements, standards, and 

regulations of OSHA are not ARARs, they will be complied with during the removal action. 

2.3.2.2 Uranium Mill Tailing Radiation Control Act (UMTRCA)  

UMTRCA programs are categorized under Title I and Title II. Title I addresses specific inactive 

Uranium processing sites and Title II addresses active sites that are required to have a license 

from NRC. Under UMTRCA, the U.S. EPA was directed to devise standards for both the control 
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and cleanup remedial actions. The NECR mine site is not a listed site under Title I of UMTRCA 

nor would NECR mine wastes be classified under Title II.  However, UMTRCA requirements 

may be ARARs under certain circumstances, as reflected in the ARARs table attached as 

Appendix A. 

2.3.2.3 Cap Design Criteria 

Alternatives 3, 4, and 5 use a cap for part of the remediation solution. This section discusses the 

conceptual model used for the capping options for the purposes of cost analysis for these 

alternatives. 

Regarding the remediation of mine wastes, Title I UMTRCA standards (Subpart A of 40 CFR 

§192(d)) offer the following guidance. Remediation should: 

• Be designed to be effective for up to one thousand years to the extent reasonably 

achievable, but at a minimum of 200 years; 

• Provide reasonable assurance that releases of Radon-222 will not exceed an average 

release rate of 20 pico Curies per square meter per second (pCi/m2/s); 

In designing a cap at the NECR mine site there are several critical factors. These design 

elements are discussed briefly here and assumptions are made in order to prepare the cost 

analysis for the alternatives. Upon further investigation of the Site these assumptions may 

change. Ultimately the containment design will be based on comprehensive planning and site-

specific risk analysis. 

Longevity of the Cap. At the NECR mine site, a cap will be designed to have a life of a 

minimum of 200 years and will require long term monitoring. 

Shielding of Gamma Rays. To provide assurance that Gamma rays are being shielded 

appropriately (i.e., that the release of Radon-222 will not exceed an average release rate of 20 

pCi/m2/s), an appropriate soil layer needs to be in place. 

Revegetation.  Revegetation goals will be consistent with the end-use of the repository but are 

not to be an integral component in the cap design to achieve protectiveness.   Revegetation 

should attempt to emulate the structure, function, diversity, and dynamics of native plant 

communities in the area.  Diverse mixtures of native and naturalized plants would maximize 

water removal and remain more resilient given variable and unpredictable changes in the 

environment resulting from pathogen and pest outbreaks, disturbances (grazing, fire, etc.), and 

climatic fluctuations. Therefore, the revegetation plan will include species that are sustainable, 

once established, under typical climate patterns.   

Water infiltration. The cover must protect the mine wastes and reduce leachate development by 

minimizing the infiltration of water from precipitation.  

Erosion and Biointrusion. Cap shaping, sloping and proper drainage patterns are also 

important to ensure stability of the final consolidated material. Placement of rip rap is expected 

to be the most effective surficial erosion mitigation measure. Approximately 18 inches of rip rap 
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will be placed over the soil sealing layer. Erosion modeling should be done to determine the 

effectiveness of the proposed design. 

The cap will be designed to prevent roots and burrowing animals from infiltrating too deeply 

into the sealing layer. Biointrusion controls may need to be incorporated into the final design 

and long-term maintenance plan. 

For cost purposes, EPA used the Midnite Mine NPL Site cap design to estimate the cost for 

comparison of alternatives only.  It is assumed that since the material has the same 

radioactivity, the cover design will be the same for alternatives 3 through 5, and therefore, the 

costs are similar.  The cost estimate assumed that a two-foot thick layer of on- or near-site 

material will provide the radon protection.  An 18-inch layer of rip rap, also assumed to be 

available on- or near-site will be placed on top of the soil cover to provide the armoring need for 

long-term durability.  To facilitate grazing re-use, 6 –inches of bio-solids or other off-site organic 

material will be used on the top of the cover to promote re-vegetation.  Although the final 

design may vary, the major cost factors - thickness of cover and source of material – will likely 

not be significantly different from the cost estimate assumptions.   Final design parameters will 

be determined by U.S.EPA in consultation with Navajo and other key agencies.  Under 

Alternative 5 and Option B, the final design will need concurrence from NRC. 

2.4 REMOVAL ACTION SCHEDULE 

The NCP requires a public comment period of 30 days following release of the final EE/CA 

report by the U.S. EPA. The U.S. EPA will respond to significant comments received during the 

public comment period, and will publish an Action Memorandum following the response to 

comments. The schedule for completion of the removal action(s) is dependent upon 

negotiations with the Potentially Responsible Party(ies) (PRPs) or failing negotiations, issuance 

of a unilateral order or availability of U.S. EPA funding for the action. The U.S. EPA will 

provide public notification of the schedule for this process upon issuance of the Action 

Memorandum.  
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3.0 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES 

3.1 INTRODUCTION 

U.S. EPA guidance (1993) for preparing EE/CAs suggests identifying and assessing a limited 

number of alternatives appropriate for addressing the removal action objectives. Based on 

knowledge of work at other sites, the following five alternative removal actions were evaluated 

for the NECR mine site: 

1. No Action; 

2. Excavation and disposal at an off-site treatment, storage and disposal facility (TSDF) of 

all NECR mine site wastes;  

3. Consolidation and covering of mine wastes on the NECR mine site;  

4. Construction of an above-ground, capped and lined repository on the NECR mine site; 

and 

5.  Consolidation of the mine wastes with a cap and liner at the UNC mill facility currently 

under license by the U.S. Nuclear Regulatory Commission (NRC), either in an existing 

tailings cell or in a newly-constructed repository. 

Alternatives 3, 4 and 5 have the following option: 

• A: Removal of high-concentration (“principal threat waste”) material to an off-site 

Class I hazardous waste disposal facility, or an alternative appropriate facility   

In addition, Alternatives 3 and 4 have the following option: 

• B: Removal of principal threat waste material for containment in an existing tailings 

cell on the UNC mill facility. 

The main assumptions used for each alternative are discussed in the following sections. The 

area and depth estimates used to calculate the removal action volumes are provided in  

Table 3.1. 

The conceptual design assumptions used for each alternative are discussed in the following 

sections. The area and depth estimates used to calculate the removal action volumes were 

developed by the U.S. EPA based on preliminary data provided by UNC. As additional site 

data are obtained, it is anticipated that the volume estimate will be refined. However, the U.S. 

EPA considers the volume estimates summarized in Table 3.1 to be sufficiently accurate for the 

purposes of comparing costs and conceptual designs in this EE/CA. 

For Alternatives 2 - 5, comprehensive planning will have to be done and work plans and 

engineering design documents developed prior to the work activities on site. Procurement for 

services and materials will need to be completed. This planning phase is not discussed in detail 

in this section; however, it is assumed that the following documents would have to be 

developed: plans for transportation, erosion and stormwater control, work schedule, air 
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monitoring, the sampling and analysis plan, quality control/quality assurance plan, a site safety 

and health plan, and an environmental protection plan. Engineering design documents will be 

required for Alternatives 3, 4, and 5. 

 

3.2 ALTERNATIVE 1: NO ACTION 

3.2.1 Alternative 1 Summary 

Under Alternative 1 - No Action, no treatment, containment, or removal action would occur at 

the NECR mine site.  

 

3.2.2 Site Work Activities 

This alternative would have no site work activities associated with it. The residual mine wastes 

would be left in place. 

 

3.2.3 Site Restoration Activities 

Since there will be no work activities at this Site under this alternative there will be no site 

restoration. 

 

3.2.4 Site Controls and Security 

No site access controls or security would be maintained under Alternative 1. Nearby residents 

would have access to the NECR mine site areas with potential exposure to gamma radiation 

and radon emissions.  

 

3.2.5 Stormwater and Erosion Control, O&M Activities 

Wind and water would continue to move contaminated dust from the upland areas of NECR to 

downstream and downwind residential areas. No monitoring or maintenance of the site would 

occur.  

 

3.3 ALTERNATIVE 2: EXCAVATION AND DISPOSAL OFF SITE OF ALL WASTES 

3.3.1 Alternative 2 Summary 
Alternative 2 assumes that all mine wastes with concentrations above the Proposed Action 

Level of 2.24 pCi/g Radium would be excavated and disposed of off site at a licensed and 

permitted disposal facility such as at US Ecology, in Grandview, Idaho.  As a CERCLA waste, 

uranium mine wastes taken off-site would require disposal at a Long Term Remedial Action 

(LTRA) approved facility.  Disposal costs at the Clive, Utah LTRA-approved facility is 

significantly higher than at the Grandview facility and therefore, Grandview was chosen to 

price this alternative. 
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An estimated 871,000 cubic yards of soil, or 1.26 million tons (using conversion factor of 1.45), 

have contamination levels above the Proposed Action Level and would need to be excavated 

from multiple areas on the NECR mine site. A total of approximately 157 acres would be 

affected.  

3.3.2 Site Work Activities 

The implementation of Alternative 2 would include site preparation, excavation, waste 

transportation and disposal, and post-excavation/site restoration activities. Site preparation 

includes an underground utility survey to identify and/or verify the location of subsurface 

utilities in all areas having excavation and stockpiling activities and heavy equipment 

operation. Existing civil improvements (e.g., structures, culverts, catch basins, vaults) would be 

decontaminated where practicable and disassembled for future use or demolished for removal. 

Temporary on-site facilities for decontamination of personnel and equipment (e.g., tools, 

salvageable equipment, passenger vehicles and heavy equipment) would be built. Temporary 

facilities for the storage of demolition wastes and large volumes of excavated contaminated 

material would also be constructed. Clearance for natural and cultural resources would be 

needed prior to the start of excavation.  

Prior to excavating, clearing and grubbing of organic debris (stump removal, cutting and 

chipping) is expected for about 157 acres. Stormwater controls (as required in the existing 

permit or additional controls) will be assessed and would be implemented during this time. 

Perimeter air monitoring stations would be positioned and operated to monitor emissions 

during grubbing, excavation, stockpiling, loading of bulk-carriers, stockpile management, and 

site restoration. An excavation sequence would be developed for the scheduled areas and 

coordinated with a stockpile management plan. 

   

3.3.3 Post-Excavation and Site Restoration Activities 

Concurrent with the excavation activities, confirmation testing of the bottom and side soils in 

each excavated area would help determine the vertical and lateral extent of contamination.  

After the waste is removed from the Site, the NECR mine site will be restored for grazing use. 

Clean backfill, assumed to be available from a local source, would be used for re-contouring the 

landscape. Regrading would re-establish pre-mining land surface contours with slopes to aid in 

erosion control (e.g., a slope of 3:1). It is anticipated that the excavated areas will require 200,000 

c.y. of clean backfill of which 10% (20,000 c.y.) will require topsoil amendments and will be 

placed as topsoil.   

Revegetation goals for the Site include the establishment of plants that emulate the structure, 

function, diversity, and dynamics of native plant communities in the area. Diverse mixtures of 

native and naturalized plants would maximize water removal and remain more resilient given 
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variable and unpredictable changes in the environment resulting from pathogen and pest 

outbreaks, disturbances (grazing, fire, etc.), and climatic fluctuations. 

 

3.3.4 Site Controls and Security 

During removal and restoration activities Site access would be restricted by construction of a 

temporary fence. Domestic livestock would not be allowed to enter the Site until completion. 

Though controls would be in place, there may be contaminated fugitive dust and general 

disturbance to the local community during restoration activities. In this case, residents living 

near active work areas, for example those close to the arroyo and NECR-1, may require 

temporary lodging. 

  

3.3.5 Stormwater and Erosion Control, O&M Activities 

Excavated areas would be graded to a gentle rolling contour and oriented to reduce scouring 

with low-energy flow rates and patterns. The draining system would be integrated with the 

existing topography and drainage patterns to the extent possible. Planning for stormwater 

runoff during the removal activities is essential. A surface water drainage system (including 

weirs) would be constructed and part of the infrastructure may remain in place after the work 

activities have ceased. It is assumed that the discharge from the NECR mine site would not be 

significantly altered; however, future activities at the Site must be evaluated for potential 

impacts on federally listed species and critical habitat for certification in the Notice of Intent, as 

required under the Multi-Sector General Permit (MSGP) under the NPDES permit. Long-term 

monitoring of the Site includes maintaining the stormwater runoff system. 

 

3.4 ALTERNATIVE 3: ON-SITE CONSOLIDATION AND COVERING OF MINE WASTES  

3.4.1 Alternative 3 Summary 

This alternative assumes that the mine wastes will be consolidated and subsequently contained 

under a cover on the NECR mine site. An estimate of 871,000 cubic yards (1.26 million tons) of 

soil has contamination levels above the proposed Action Level and will need to be covered on 

the NECR mine site. Identified principal threat waste will be consolidated and placed in the 

bottom center of the consolidated mine waste pile; in this way, they will be encapsulated by 

lower concentration material which will provide an extra measure of radon emissions 

protection. 

Alternative 3A 

Alternative 3A involves on-site consolidation and capping, with the principal threat mine 

wastes taken to an off-site licensed controlled disposal facility, such as at Grandview, ID, or an 

alternative appropriate facility.   For waste with total Uranium concentrations exceeding 500 

mg/kg, it may be viable to reprocess the waste at the White Mesa Mill in Utah or a similar mill. 
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Alternative 3B 

Alternative 3B involves on-site consolidation and cap, with the principal threat wastes 

consolidated with the mill waste at the UNC mill facility.   

3.4.2 Site Work Activities 

To prepare the site an underground utility survey would be performed to identify and/or verify 

the location of subsurface utilities in areas scheduled for in-situ cap, excavation and transfer to a 

consolidation area or off-site disposal, heavy equipment traversing paths, and stockpile 

activities. A land survey would be completed to delineate the areas of mine wastes to remain in-

place for cover and delineate the excavation areas. Existing structures such as culverts, catch 

basins, and vaults would be disassembled for future use, demolished for removal, or included 

within a covered area.  

Temporary on-site facilities for project management and project controls would be mobilized to 

the site for the duration of the project. Temporary facilities would be constructed for the storage 

of decontamination equipment (e.g., tools, salvageable equipment, passenger vehicles and 

heavy equipment), demolition wastes, and excavated material. Natural and cultural resources 

will be surveyed by a Navajo Nation archeologist and the existing permit issued for the 

Residential Area Time Critical Removal Action (TCRA) will be updated for the additional step 

out areas that would be affected by the removal action.  

The initial site removal work includes grubbing and removal of organic debris. Stormwater 

controls (as required in the permit or additional controls) would be implemented during these 

activities. Perimeter air monitoring stations would be positioned and operated to monitor 

emissions during grubbing, excavation, stockpiling, loading of bulk-carriers, stockpile 

management, consolidation, cover construction and site restoration. 

For the purposes of the EE/CA cost estimation, the preferred area to consolidate the excavated 

waste material is the area of Ponds 1 and/or 2.  However, alternative on-site locations may be 

developed during the design phase. The consolidated mine waste subsequently will be covered. 

The covered area is shown in plan view on Figure 3.1; Figure 3.2 shows the covered area in 

cross section. 

 

3.4.3 Consolidate and Cap Conceptualization 

Areas considered for excavation and transport for consolidation include: Sandfills 2 and 3; 

NECR-2, Sediment Pad, Boneyard, NEMSA, Vents 3 and 8, Trailer Park, Arroyo 1, Sandfill 1, 

NECR-1 and NECR-1 step-out.  Depth of excavation will not exceed ten feet, except in areas 

susceptible to erosion or where placing clean backfill to current grade is not planned.  

Excavation greater than ten feet will be required for removal of principal threat waste. For those 

areas not susceptible to erosion or not regraded to existing grade, excavation will continue until 
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the concentrations are at or below the proposed action level.  For conceptual purposes, it is 

assumed that the material will be consolidated over Ponds 1 and Ponds 2.  Final location of the 

consolidated material will be determined during the design phase of the project.  A critical 

factor that will influence the final location of the waste pile and cover is the need to minimize 

exposure to up-gradient surface water flow and to minimize waste movement.  By positioning 

the consolidated material in the upper-portion of the drainage basin, the size of the watershed 

up gradient of the covered area would be minimized. Where practicable, the cover may be 

integrated into the ridgelines of the basin perimeter to divert precipitation (rain water and snow 

melt) to the adjacent basins. This approach may also reduce the need for an extensive surface 

flow diversion system in the upper portion of the drainage basin. 

The construction area will be cleared and grubbed and any topographic features that would 

hinder optimal consolidation of the mine wastes will be removed. The impacted materials 

within the footprint of the cover (Ponds 1 and 2 – approximately 95,000 cubic yards) will remain 

in place. Based on the conceptual model, the consolidate/cover removal action footprint will 

cover an area of approximately 12 acres and would hold 776,000 cubic yards. The cover will be 

designed to provide a radon shield, to be durable, to minimize infiltration, and maximize run-

off.  For cost purposes, it was assumed that a two-foot thick layer of on- or near-site material 

will provide the radon protection.  An 18-inch layer of rock, also assumed to be available on- or 

near-site will be placed on top of the soil cover to provide the armoring need for long-term 

durability.  To facilitate grazing re-use, 6 –inches of bio-solids or other off-site organic material 

will be used on the top of the cover to promote re-vegetation.    

Air monitoring during construction would be required and dust suppression control would be 

implemented to maintain a safe working environment and to protect human health and the 

environment. 

3.4.3.1 Post Excavation/Site Restoration Activities 

Confirmation testing of the bottom and sidewall soils during excavation will determine the 

vertical and lateral extent of the removal action for the consolidation phase.  

After the waste is removed, the NECR mine site will be restored for grazing use, except that the 

footprint of the cap will require O&M. Clean backfill, assumed to be available from a local 

source, will be used for re-contouring the landscape. Regrading will re-establish pre-mining 

land surface contours with slopes to aid in erosion control (e.g., a slope of 3:1). It is anticipated 

that the excavated areas will require 175,000 c.y. of clean backfill of which 10% (17,500 c.y.) will 

require topsoil amendments and will be placed as topsoil.   

Although careful design of the cap (including the use of biosolids, appropriate seeding, and 

erosion control) helps to ensure proper revegetation after construction, it is best practice to 

preclude intrusion onto the cover until vegetation is firmly established.  
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3.4.4 Site Controls and Security 

During the Alternative 3 removal and restoration activities, Site access would be restricted by 

construction of a temporary fence. Domestic livestock would not be allowed to enter the Site 

until restored. Though controls would be in place, there may be contaminated fugitive dust and 

general disturbance to the local community during restoration activities. In this case, residents 

living near active work areas, for example those close to the arroyo and NECR-1, may require 

temporary lodging. 

  

3.4.5 Stormwater and Erosion Control, O&M 

Excavated areas would be graded to a gentle rolling contour and oriented to reduce scouring 

with low-energy flow rates and patterns. The drainage system would be integrated with the 

existing topography and drainage patterns to the extent possible. Additionally, planning for 

stormwater runoff during the removal activities would be necessary. A surface water drainage 

system (including weirs) would be constructed and part of this infrastructure may remain in 

place after construction is completed. It is assumed that the discharge from the NECR mine site 

will not be significantly altered; however, future activities at the Site must be evaluated for 

potential impacts on federally listed species and critical habitat for certification in the Notice of 

Intent, as required under the MSGP. 

Rain and snowmelt would contribute sheet flow off the cover. Gentle slopes, terraces, and 

earthen ridges of soil positioned along the contours would divert runoff to catch drains. Catch 

drains (swales), constructed laterally on catchments would divert runoff into side diversion 

drains, toe drains, and swales constructed along contours and at the base of a slope 

(respectively). Depending on the design capacity and hydraulic loads, swales would be sized 

and constructed with compacted base material and stabilized with filter fabric and riprap. 

Additional stormwater controls may include stormwater control channel (header), weirs, 

spillways, catch basins, check dams, and sediment basins. Stormwater control elements would 

be constructed to the extent practicable to minimize the risks of percolation from ponded water. 

The cover and stormwater controls would be regularly inspected for maintenance and repair. 

 

3.5 ALTERNATIVE 4: LINED AND CAPPED REPOSITORY ON THE NECR MINE SITE 

3.5.1 Alternative 4 Summary 

Alternative 4 includes the second option for an above-ground containment of the mine wastes 

at the NECR mine site: a lined and capped repository. An estimated 871,000 cubic yards (1.26 

million tons) of soil have contamination levels above the Proposed Action Level and will need 

to be placed in the repository on the NECR mine site. Similar to Alternative 3, the identified 

principal threat  mine wastes will be placed in the bottom center of the Alternative 4 repository 

so that the mine wastes with higher concentration are encapsulated by wastes of lower 

concentration.  
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The main difference between Alternative 3 and 4 is that a liner is used underneath the mine 

waste pile in Alternative 4. Placement of a liner is to prevent potential infiltration of the mine 

wastes to the groundwater on the NECR mine site.   

 

Alternative 4A 

Alternative 4A involves an on-site capped repository, with the principal threat wastes taken to 

an off-site licensed controlled disposal facility, such as at Grandview, ID, or an alternative 

appropriate facility.  For waste with total Uranium concentrations exceeding 500 mg/kg, it may 

be viable to reprocess the waste at the White Mesa Mill in Utah or a similar mill. 

Alternative 4B 

Alternative 4B involves an on-site capped repository, with the principal threat wastes 

consolidated with the mill waste at the UNC mill facility.   

 

3.5.2 Site Activities 
To prepare the site for implementation of Alternative 4, an underground utility survey would 

be performed to identify and/or verify the location of subsurface utilities in areas scheduled for 

grading, excavation and transfer to the repository, heavy equipment traversing paths, and 

stockpile management activities. A land survey would be completed to delineate the areas of 

tailings to be excavated and the boundary (footprint) for construction of the repository. Existing 

structures such as culverts, catch basins, and vaults would be disassembled for future use, 

demolished for removal, or included within a covered area.  

Temporary on-site facilities for decontamination of personnel and equipment (e.g., tools, 

salvageable equipment, passenger vehicles and heavy equipment) and for the storage of 

demolition wastes and excavated material would be constructed. Natural and cultural resources 

will be surveyed by a Navajo Nation archeologist and the existing permit for the TCRA will be 

updated for the additional step out areas that would be affected by the removal action. 

The initial site removal work includes grubbing and removal of organic debris. Stormwater 

controls (as required in the current permit or additional controls) would be implemented 

during these activities. Perimeter air monitoring stations would be positioned and operating to 

monitor emissions during grubbing, excavation, stockpiling, loading of bulk-carriers, stockpile 

management, consolidation, and address construction and site restoration. Air monitoring 

results would be used to maintain compliant air quality conditions. Dust suppression control 

would be implemented to maintain a safe working environment and to protect human health 

and the environment. Air monitoring for particulates will also be ongoing throughout the 

construction of the repository. Dust suppression using on-site well water along haul routes and 

as necessary in the excavation areas will continue until all activities have ceased and the danger 

of dust is no longer present. 
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3.5.3 Repository Conceptualization 
Repositories are typically large lined storage cells with embankments that stabilize the cell and 

isolate the radioactive mine. At the NECR mine site, it is assumed that the best location for the 

repository would be within Drainage Basin 2, NECR-2 (which includes NECR-2 drainage), 

Sandfill No. 2, Sandfill No. 3, and portions of the Sediment Pad and Magazine area. This area is 

contained in a valley that appears to have only intermittent surface water flow based on UNC 

topographic information.  Positioning of the repository and cap to minimize exposure to up-

gradient surface water flow is critical to the design. By positioning the consolidated material in 

the upper-portion of the drainage basin the cap may be integrated into the ridgelines of the 

basin’s perimeter to divert precipitation (rain water and snow melt) to the adjacent basins. This 

approach may also reduce the amount of surface flow diversion system for the upper portion of 

the drainage basin. 

A conceptual plan view of the potential repository location is shown on Figure 3.3. Figure 3.4 

shows the covered area in cross section. The footprint encompasses approximately 14.4 acres 

and cap would be approximately 20.2 acres.  Final location of the repository will be made 

during the design.  

The first-phase would remove and store material within the repository footprint. Areas within 

the repository footprint include: Sandfill 2, Sandfill 3, and NECR-2 areas. These areas would be 

sequentially excavated, inventoried and secured in a stockpile management cell(s) while the 

liner portion of the repository is constructed. 

For cost purposes, it is assumed that two feet of compacted clay soil plus liner and geofabric 

will form the liner of the repository.  Final liner design will also consider the final cap design to 

ensure a consistent approach in minimizing infiltration through the repository. 

The cap will be designed to provide a radon shield, to be durable, to reduce infiltration to equal 

the permeability of the liner, and to maximize run-off.   For cost purposes, it was assumed that a 

two-foot thick layer of on- or near-site material will provide the radon protection.  An 18-inch 

layer of rock, also assumed to be available on- or near-site will be placed on top of the soil cap 

to provide the armoring need for long-term durability.  To facilitate grazing re-use, 6 –inches of 

bio-solids or other off-site organic material will be used on the top of the cap to promote re-

vegetation.  

   

3.5.4 Post Excavation Activities/Site Restoration 
Concurrent with the excavation activities, confirmation testing of the bottom and side soils in 

each excavated area will help determine the vertical and lateral extent of contamination.  

After the waste is removed from the Site, the NECR mine site excavated areas will be restored 

for grazing use, except that the footprint of the cap will require O&M. Clean backfill, assumed 

to be available from a local source, would be used for re-contouring the landscape. Regrading 
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would re-establish pre-mining land surface contours with slopes to aid in erosion control (e.g., a 

slope of 3:1). It is anticipated that the excavated areas will require 200,000 c.y. of clean backfill of 

which 10% (20,000 c.y.) will require topsoil amendments and will be placed as topsoil.   

Although careful design of the cap (including the use of biosolids, appropriate seeding, and 

erosion control) helps to ensure proper revegetation after construction, it is best practice to 

preclude intrusion onto the cap until vegetation is firmly established.  

 

3.5.5 Site Control and Security 
During the removal and restoration activities Site access will be restricted by construction of a 

temporary fence. Domestic livestock will not be allowed to enter the Site until restoration is 

complete. Though controls will be in place, there may be contaminated fugitive dust and 

general disturbance to the local community during restoration activities. In this case, residents 

near the work activities, for example those close to the arroyo and NECR-1, may require 

temporary lodging.  

 

3.5.6 Stormwater and Erosion Control and O&M 

Excavated areas will be graded to a gentle rolling contour and oriented to reduce scouring with 

low-energy flow rates and patterns. The draining system would be integrated with the existing 

topography and drainage patterns to the extent possible.  

Planning for stormwater runoff during the removal activities is essential. A surface water 

drainage system (including weirs) will be constructed. It is assumed that the discharge from the 

NECR mine site will not be significantly altered; however, future activities at the Site must be 

evaluated for potential impacts on federally listed species and critical habitat for certification in 

the Notice of Intent, as required under the MSGP. 

Rain and snowmelt will contribute sheet flow off the cap. Gentle slopes, terraces, and earthen 

ridge of soil positioned along the contours would divert runoff to catch drains. Catch drains 

(swales), constructed laterally on catchments, would divert runoff into side diversion drains, toe 

drains and swales generally constructed along contours and at the base of a slope (respectively). 

Depending on the design capacity and hydraulic loads, swales would be sized and constructed 

with compacted base material and stabilized with filter fabric and riprap. Additional 

stormwater controls may include stormwater control channel (header), weirs, spillways, catch 

basins, check dams, and sediment basins. Stormwater control elements would be constructed to 

the extent practicable to minimize the risks of percolation from the ponded water. The cap and 

stormwater controls would be regularly inspected for maintenance and repair.  

Long-term monitoring activities include O&M for the capped repository.  
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3.6 ALTERNATIVE 5: ABOVE-GROUND, REPOSITORY ON THE UNC MILL FACILITY 

Conceptually, Alternative 5 is envisioned to evaluate disposal of the waste at a nearby location 

outside the NECR mine area.  Several potential sites have been brought to EPA's attention 

including the UNC Mill facility, the Ambrosia Lake Mill facility, the Homestake Mill facility, 

and the Fort Wingate property.  Each location poses possible community acceptance issues and 

differing logistical, administrative and technical challenges.  EPA has chosen to evaluate the 

UNC Mill Site as the off-NECR repository for Alternative 5 

 

3.6.1 Alternative 5 Summary 

In Alternative 5, all NECR mine wastes would be excavated, transported and consolidated at 

one of the existing tailing sands disposal cells at the UNC mill facility.  At UNC currently, there 

are three cells containing an estimated 3.5 million tons of tailings covering approximately 128 

acres. All are under the regulatory jurisdiction of the NRC which requires long-term stability, 

erosion protection and a radon shield in their cell design requirements.  These cells are currently 

unlined and capped.  Recent analysis by EPA Region 6 has determined that the cells are 

currently not contributing to the groundwater uranium contamination underlying the UNC 

Site.   

 

It is EPA Region 9’s preference to incorporate the NECR mill tailings into one or more of the 

existing disposal cells.  The Post Removal Site Control (PRSC) responsibility for the UNC Mill 

Site would be with the Department of Energy’s long-term stewardship program upon 

completion of the action and all other requirements.  After the NRC license is terminated, DOE 

would become the perpetual custodian under an NRC general license.  This would result in one 

less disposal cell for long-term maintenance and an improved cap on the existing cells, resulting 

in an overall improvement in protection, reliability and administrative management at the UNC 

Site.  However, incorporating the waste requires designing a system that satisfies all EPA’s, 

NRC’s, DOE’s and the State's requirements.   EPA Region 9 will work with the NRC, DOE, EPA 

Region 6, and the State of New Mexico to create an acceptable design of incorporating the 

NECR mill tailing into the existing cells that complies with the NRC/DOE permit requirements 

and EPA’s regulations and decisions.  If an agreeable design cannot be completed due to 

administrative or technical issues, then all the NECR wastes could be placed in a new, separate 

repository on the UNC Mill Site.  This would require a release of property currently under NRC 

oversight.   In this case, the PRSC oversight responsibility of a new repository would remain 

with EPA. 

 

Alternative 5A 

Alternative 5A involves excavation, transportation and consolidation of NECR waste into one of 

the existing cells at the UNC Mill Site, with the principal threat mine wastes taken to an off-site 

licensed controlled disposal facility, such as at Grandview, ID, or an alternative appropriate 
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facility.   For waste with total Uranium concentrations exceeding 500 mg/kg, it may be viable to 

reprocess the waste at the White Mesa Mill in Utah or a similar mill. 

 

3.6.2 Site Activities 

To prepare the site for implementation of Alternative 5, an underground utility survey would 

be performed to identify and/or verify the location of subsurface utilities in areas scheduled for 

grading, excavation and transfer to the disposal cell, heavy equipment traversing paths, and 

stockpile management activities. A land survey would be completed to delineate the areas of 

tailings to be excavated.  

Temporary on-site facilities for decontamination of personnel and equipment (e.g., tools, 

salvageable equipment, passenger vehicles and heavy equipment) and for the storage of 

demolition wastes and excavated material would be constructed. Natural and cultural resources 

will be surveyed by a Navajo Nation archeologist and the existing permit for the TCRA will be 

updated for the additional step out areas that would be affected by the removal action. 

The initial site removal work includes grubbing and removal of organic debris. Stormwater 

controls (as required in the current permit or additional controls) would be implemented 

during these activities. Perimeter air monitoring stations would be positioned and operated to 

monitor emissions during grubbing, excavation, stockpiling, loading of bulk-carriers, stockpile 

management, consolidation, cap and repository construction and site restoration. Air 

monitoring results and dust suppression control would be implemented to maintain compliant 

air quality conditions and a safe working environment and to protect human health and the 

environment. 

  

3.6.3 UNC Repository Conceptualization 
For cost estimating purposes, this alternative assumes that NECR wastes will be added to the 

largest NRC-regulated cell at the UNC Mill Facility - the Center Cell that is approximately 40 

acres.  An estimated 871,000 cubic yards (1.26 million tons) of NECR waste will be placed on top 

of the cell, pending the appropriate approval necessary for the UNC NRC permit, and 

agreement from the DOE.  This conceptual design would add approximately four feet of waste 

to the height of the current cell.  A new cap would be constructed over the waste material, 

which would add additional height and protection against infiltration.  A liner would be 

included. NECR waste could also be incorporated in the two other cells: the South Cell which is 

19 acres in size; or the North Cell which is 28 acres. Alternatively, the waste from NECR could 

be placed in a separate repository located on the UNC Site.  The best approach to incorporate 

the NECR waste into an existing cell, or into a new repository, will be evaluated in the design 

phase.  

All areas at the NECR site will be considered for excavation and transport for consolidation.  

Depth of excavation will not exceed ten feet, except in areas susceptible to erosion or where 
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placing clean backfill to current grade is not planned. Excavation greater than ten feet will be 

required for removal of principal threat waste.  For those areas not susceptible to erosion or not 

regraded to existing grade, excavation will continue until the concentrations are at or below the 

field screening levels. 

For cost purposes, it is assumed that the NECR waste would be incorporated into an existing 

cell by expanding the footprint of the cell. It is also assumed that the cap and the liner are the 

same design as Alternative 4. 

  

3.6.4 Post Excavation Activities/Site Restoration 

Concurrent with the excavation activities, confirmation testing of the bottom and side soils in 

each excavated area will help determine the vertical and lateral extent of contamination.  

After the waste is removed from the NECR site and placed in the existing or new repository at 

the UNC site, the NECR mine site will be restored for grazing use. Clean backfill, assumed to be 

available from an on-site source, will be used for re-contouring the NECR mine site landscape. 

Regrading will be to pre-mining contours with slopes to aid in erosion control (e.g., a slope of 

3:1). It is estimated that the excavated areas will require 200,000 c.y. of clean backfill.  

It is assumed that no grazing or other land use would be permitted on the UNC mill facility site 

and therefore, only signage was assumed to be required to prevent intrusion onto the cap.  

 

3.6.5 Site Controls and Security 

During the removal and restoration activities site access to the NECR mine site and UNC mill 

facility will be restricted by construction of a temporary fence. Domestic livestock would not be 

allowed to enter the UNC mill facility for a scheduled period. Though controls will be in place, 

there may be contaminated fugitive dust and general disturbance to the local community 

during restoration activities. In this case, residents near the work activities, for example those 

close to the arroyo and NECR-1, may require temporary lodging.  

 

3.6.6 Stormwater and Erosion Control, O&M 

Excavated areas will be graded to a gentle rolling contour and oriented to reduce scouring with 

low-energy flow rates and patterns. The draining system would be integrated with the existing 

topography and drainage patterns to the extent possible.  

Planning for stormwater runoff during the removal activities is essential. A surface water 

drainage system (including weirs) will be constructed. It is assumed that the discharge from the 

NECR mine site will not be significantly altered; however, future activities must be evaluated 

for potential impacts on federally listed species and critical habitat for certification in the Notice 

of Intent, as required under the MSGP. 
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Rain and snowmelt will contribute sheet flow off the cap. Gentle slopes, terraces, and earthen 

ridge of soil positioned along the contours would divert runoff to catch drains. Catch drains 

(swales), constructed laterally on catchments, would divert runoff into side diversion drains, toe 

drains and swales generally constructed along contours and at the base of a slope (respectively). 

Depending on the design capacity and hydraulic loads, swales would be sized and constructed 

with compacted base material and stabilized with filter fabric and riprap. Additional 

stormwater controls may include stormwater control channel (header), weirs, spillways, catch 

basins, check dams, and sediment basins. Stormwater control elements would be constructed to 

the extent practicable to minimize the risks of percolation from the ponded water. The cap and 

stormwater controls would be regularly inspected for maintenance and repair.  
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4.0 ANALYSIS OF ALTERNATIVES 

Section 4 presents an analysis of the five alternative methods for the removal action. The 

previous section provides a description of the removal actions that were selected for further 

review in this EE/CA. These include:  

1. No Action; 

2. Excavation and disposal at an off-site TSDF of all NECR mine site wastes; 

3. Consolidation and covering of mine wastes on the NECR mine site;  

4. Construction of above-ground, capped and lined repository on the NECR mine site; and 

5. Consolidating the mine wastes on the UNC mill facility (currently permitted under 

license by the U.S. Nuclear Regulatory Commission (NRC), either in an existing tailings 

cell or in a newly constructed repository. 

Alternatives 3, 4 and 5 have the following option: 

• A: Removal of high-concentration (“principal threat waste”) material to an off-site 

Class I hazardous waste disposal facility, or an alternative appropriate facility   

In addition, Alternatives 3 and 4 have the following option: 

• B: Removal of principal threat waste material for containment in an existing tailings 

cell on the UNC mill facility. 

Each removal action alternative needs to meet the following overall project objectives: 

• Mitigation of human health and ecological risks associated with the mine wastes; 

• Control of current or future release and migration of contaminants; 

• Return of the NECR mine site to reasonably anticipated future uses; 

• Compliance with regulatory requirements and/or the public concerns to result in 

stakeholder acceptance. 

 

4.1 ALTERNATIVE ANALYSIS APPROACH 

Each alternative was evaluated on the basis of effectiveness, implementability, and cost, as set 

forth in the NCP and U.S. EPA guidance on conducting an EE/CA for a removal action  

(U.S. EPA 1993).  The feasibility of any remedy must be measured against the legal constraints 

that may prevent or complicate the use of tribal land without contemporaneous tribal consent. 
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4.1.1 Effectiveness 

Effectiveness refers to the ability of an alternative to meet the removal action objectives. The 

following criteria are used to evaluate effectiveness: 

• Overall protection of human health and the environment; 

• Compliance with ARARs and other criteria, advisories, and guidance; 

• Long-term effectiveness and permanence; 

• Reduction of toxicity, mobility, or volume through treatment; and 

• Short-term effectiveness. 

 

4.1.2 Implementability 

Implementability addresses the technical and administrative feasibility of implementing an 

alternative and availability of various required services and materials. The following criteria are 

used to evaluate implementability: 

• Technical feasibility; 

• Administrative feasibility; 

• Availability of services and materials; 

• State acceptance; and 

• Community acceptance. 

 

4.1.3 Cost 

Cost estimates were prepared for Alternatives 2 through 5 to compare the alternatives and 

support remedy selection. The elements for an action’s estimated total cost generally include 

capital costs, operation and maintenance costs (O&M [annual and periodic]), and net present 

value for capital and O&M costs. The cost analysis for the alternatives in this document includes 

capital costs and annual O&M costs with the total cost for the removal action alternative limited 

to capital costs only. Cost estimates are located in Appendix B.  

The scope and costs presented for the various alternatives are based on the best available 

information regarding current site conditions and readily available information on the 

applicability and effectiveness of the selected removal actions. However, uncertainties and data 

gaps remain because the site characterization was based on a limited number of borings, 

observations, and analyses. In preparing the cost estimates, conservative assumptions have 

been used and an overall contingency of 10 percent added to each alternative to account for 

these uncertainties. Changes in the cost elements are likely as new information and site 

conditions change during the removal action design. 
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The costs given should be considered order of magnitude type estimates with an accuracy of 

+50/-30 percent. Actual costs may vary from these estimates depending on variations in actual 

site conditions from those estimated, such as weather conditions, inflation, actual fuel costs, 

actual insurance and bonding costs, the availability of materials, equipment, and labor, changes 

in regulatory requirements, and other factors that are difficult to estimate or control. 

 

4.2 ENGINEERING AND LOGISTICAL CONCERNS APPLICABLE TO ALL ALTERNATIVES 

4.2.1 Activities Applicable to Alternatives 2 - 5 

Alternatives 2 through 5 each require the following activities: 

• Engineering/design and inspection; 

• Road improvements; 

• Site security and access controls; 

• Management of mine wastes; 

• Stormwater management following the removal action; 

• Erosion control and maintenance following the removal action; and 

• Site restoration, including revegetation. 

The costs for these activities are included in the estimated cost for each alternative. Costs for 

procurement are not included in the costs. Stormwater management and erosion control and 

maintenance for 30 years following the removal action are identified under O&M costs, but are 

not included in the total removal action cost used in the comparative analysis. 

 

4.2.2 Unavoidable Impacts Common to All Alternatives 

Except for Alternative 1 (no action), each of the removal action alternatives would result in an 

overall improvement to the local environment. However, for Alternatives 2 through 5, it is 

important to note that there will be some unavoidable impacts. These include: 

• Short term inconvenience to local populations using Highway 566, general disturbance 

to the local residents from heavy equipment activity for the assumed one and a half to 

two year construction period. 

• Disruption of wildlife and livestock access to the completed removal action areas due 

to the construction activities and potentially for three years afterwards for revegetation 

establishment. 

• Site restoration activities will include regrading and revegetation; the NECR mine site 

landscape will appear changed and unfamiliar.   
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• Local drainage patterns will be altered due to the change in site topography and 

stormwater and erosion controls. However, the stormwater and erosion controls are 

necessary to prevent down-stream flooding or erosion off site.  

• Haul roads are assumed to remain after removal action construction is completed to 

allow access for monitoring and O&M activities. 

• Long-term O&M activities are required for minimum maintenance of erosion controls 

(Alternative 2) and for maximum maintenance of cap and storm-water diversion 

measures (Alternatives 3, 4, and 5). 

 

4.3 ALTERNATIVE 1 ANALYSIS    

Under Alternative 1 - No Action, no treatment, containment, or removal action would occur at 

the NECR mine site. Consequently, potential human health and environmental impacts 

associated with wind and water transport of contaminated surface soils would remain 

unchanged. The No Action Alternative is used as a baseline for comparison with the removal 

action alternatives. 

  

4.3.1 Effectiveness  

The effectiveness of the No Action Alternative is considered low for achieving the removal 

action objectives. This alternative would not minimize the potential exposure to or transport of 

mine wastes from the NECR mine site. This alternative would provide no control of soil 

concentrations or mobility and no reduction in risk to human health or the environment. Home 

sites that were addressed by the May 2007 TCRA may become re-contaminated due to 

movement of contaminated surface soils by wind and water. Therefore, increased protection of 

human health and the environment would not be achieved under the No Action Alternative.  

A comprehensive list of federal and state ARARs for the NECR mine site is presented in 

Appendix A. Under the No Action Alternative, mine wastes and mill byproduct material would 

not be treated, removed, or actively managed. Surface water discharge through Arroyo 1 would 

continue to transport contaminated soils from NECR mine site to the downstream watershed. 

Nearby residents would continue to be exposed to wind and water-borne contaminants. Free-

roaming domestic livestock and their owners/caretakers would be exposed to surface soil 

contamination through direct contact and dust inhalation. Therefore, the No Action Alternative 

would not comply with ARARs.  

No controls or long-term measures would be implemented to control contaminated soils at the 

Site under the No Action Alternative; therefore, this alternative offers no long-term or short-

term effectiveness in reducing potential risks to human and ecological receptors.  

The No Action Alternative would provide no reduction in toxicity, mobility, or volume of mine 

wastes at the NECR mine site.  
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4.3.2 Implementability  

The No Action Alternative would be readily implementable and administratively feasible. No 

permits would be required to implement this alternative. No services or materials would be 

needed to implement this alternative. The community and other stakeholders are unlikely to 

accept this alternative. 

 

4.3.3 Cost 

There are no direct or indirect capital costs, annual O&M, or monitoring costs for this 

alternative.  

 

4.4 ALTERNATIVE 2 ANALYSIS 

Implementation of Alternative 2, excavation and off-site disposal of all wastes, would require 

the following steps: 

• Excavation of all wastes on NECR mine site; 

• Off site disposal of mine wastes; and 

• Site restoration with erosion and stormwater controls, regrading and revegetation. 

 

4.4.1 Effectiveness 

4.4.1.1 Protection of Human Health and the Environment 

Alternative 2 would protect human health and the environment by preventing direct contact of 

the wastes with humans and the environment, since the mine wastes would be removed from 

the NECR mine site. 

4.4.1.2 Compliance with ARARs 

Alternative 2 is expected to comply with the ARARs identified in Appendix A. This alternative 

would be implemented to achieve clean-up goals. Alternative 2 includes the excavation and 

relocation of the mine wastes off site, resulting in compliance with location-specific ARARs for 

the NECR mine site. Action-specific ARARs for this alternative include Federal and State 

hazardous waste management regulations to the extent applicable; Federal and State standards 

for protection of workers, the public, and environment from low-level radioactivity; the New 

Mexico Administrative Code (NMAC) 20.2 for air quality control regulations; and Federal and 

Navajo Nation rules and regulations pertaining to the on-site accumulation of wastes in 

stockpiles and the control of stormwater discharges during construction activities. 

DOT rules and regulations on manifesting and the on-site and off-site transport of hazardous 

materials would also be action-specific ARARs for implementation of Alternative 2. Federal 

requirements for hazardous waste disposal will be ARARs if the removal action encounters 

wastes subject to these requirements.   
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4.4.1.3 Long-Term Compliance 

Since all mine wastes will be excavated and removed from the Site, Alternative 2 is expected to 

effectively mitigate the effects on potential human and ecological receptors in the long term.  

4.4.1.4 Reduction of Toxicity, Mobility, and Volume 

Alternative 2 would reduce the volume, mobility and toxicity of the contaminants at the NECR 

mine site by physically removing all wastes to an off-site disposal facility.  

4.4.1.5 Short-Term Compliance 

The primary considerations for this criterion are protection of the community, workers, and 

environmental impacts during and after implementation. 

Alternative 2 involves demolition/disposal of existing foundations, excavation, material 

transfer, stockpile development/management, loading of bulk carriers, and site restoration 

activities. Heavy equipment would be used to clear and grub, excavate, transfer, load, and 

grade impacted materials. Potential exposure and protection procedures for workers engaged in 

these activities would be addressed in detail under a site safety and health plan (SSHP). During 

excavation and material handling activities, measures will be taken to reduce fugitive dust 

emissions and associated impacts to workers. Water would be available for dust control, and 

workers in the controlled area will don the appropriate safety equipment and implement safety 

practices such as air monitoring. Work areas would be secured (e.g., marked or fenced) to 

control access by authorized personnel only. 

Bulk carriers hauling the containerized wastes off site would be covered and secured and 

weighed to document compliance with total and axle load limits. Truck traffic would be 

coordinated under a transportation plan for routes, times of operation, and on-site traffic rules. 

Emergency spill containment and cleanup contingencies actions would also be included in the 

transportation plan to address material spills. 

 

4.4.2 Implementability 

4.4.2.1 Technical and Administrative Feasibility 

Alternative 2 is technically feasible and would not require unconventional techniques, materials 

or labor for the excavation and associated activities. The site is readily accessible.  Excavation 

would be scheduled and performed in a manner to maximize direct loading and ensure worker 

and public safety. Engineering controls for fugitive dust and site monitoring would be utilized 

to control sensitive issues. Profiling and manifesting of the material will be done in coordination 

with the transporters and off-site disposal facility.  Due to the large number of truckloads 

(35,000 loads) and the long drive to Grandview, Idaho (12 hours), it is estimated that the time 

period of implementation of Alternative 2 would be nine years. 

Alternative 2 is administratively feasible. The mine wastes may be transported across state 

boundaries for disposal and transportation permits will be necessary. All NECR mine waste is 

anticipated to be accepted by permitted facilities. 
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4.4.2.2 Availability of Services 

The excavation of contaminated material would be accomplished using a variety of 

conventional equipment. Heavy equipment needed for this project, such as scrapers, excavators, 

dozers, loaders, compactors, and/or bulk carriers, are commercially available. On-site wells are 

assumed to be available and readily accessible for construction water. Working space is 

available for establishing temporary construction office trailers. Utilities (power, drinking 

water, and telephone services) are available via local grid or already on site. Portable sanitary 

services and refuse disposal are locally available. Construction materials for the cap and site 

restoration activities (backfilling and hydroseeding) and an off-site laboratory for sample 

analysis are commercially available. 

Trained and experienced labor is available for site work activities. Special certifications and 

training requirements are commercially available. Health and safety training to comply with 

OSHA including radiation and hazardous material handling training is available. The Navajo 

Nation will provide cultural resource liaison.  

4.4.2.3 State and Community Acceptance 

EPA understands that the Navajo Nation and the local community strongly support Alternative 

2, because this alternative contemplates off-site removal of all wastes.   

The State, Tribal and Community Acceptance criteria will be considered following the 30-day 

public comment period on the EE/CA. Potential impacts to the community include 

inconvenience from noise and dust from truck traffic and heavy equipment operation, and 

restriction of NECR mine site land from grazing and other activities for a period of time after 

the removal action ceases. Community acceptance of this alternative may decrease with 

increased awareness of the estimated nine-year implementation period, with accompanying 

traffic and air impacts.  

 

4.4.3 Cost 

The cost estimate prepared for Alternative 2 is included in Appendix B. The total cost for 

Alternative 2 is estimated to be $293,600,000. 

 

4.5 ALTERNATIVE 3 ANALYSIS  

Implementation of Alternative 3, on-site consolidation and capping of mine wastes would 

require the following steps (also refer to Section 3.4): 

• Excavation of wastes; 

• Consolidation of mine wastes to area in Drainage Basin 2 (or other suitable on-site 

location); 

• Construction of a cap of consolidated mine wastes;  

• Site restoration with erosion and stormwater controls, regrading and revegetation; and 
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• Long-term maintenance for cap. 

Alternative 3 also has two options: 

• Alternative 3A: On-site consolidation and cap with removal of principal threat  

material to off-site Class I licensed controlled disposal facility, or alternative 

appropriate facility; and 

• Alternative 3B: On-site consolidation and cap with removal of Principal Threat Waste 

material to UNC mill facility. 

 

4.5.1 Effectiveness 

4.5.1.1 Protection of Human Health and the Environment 

Alternative 3 will protect human health and the environment as the mine wastes exceeding the 

Action Level would be consolidated and covered or covered in-situ on the NECR mine site. 

These activities will prevent direct contact between the wastes and humans and the 

environment. Proper construction and design of the cap includes the establishment of 

vegetation, which prevents erosion of the cap. Proper stormwater controls and maintenance of 

the cap will prevent release of the mine wastes back into the environment. A liner is not used in 

Alternative 3.  

4.5.1.2 Compliance with ARARs 

Alternative 3 is expected to comply with chemical, location and action specific ARARs 

identified in Appendix A.  

This removal action alternative would be implemented to reach the proposed Action Level. 

Data available on the Site conditions suggest no groundwater flux from sidewalls and the base 

of Drainage Basin 2, which is the location of the proposed covered area. In addition, stormwater 

controls will be included in the design, so that surface water would be diverted from the area. 

The cap is a physical barrier that also offers protection from water infiltration to the 

consolidated mine wastes, protecting groundwater resources, and also provides adequate 

shielding from ionizing radiation to protect human health and the environment.  

Consolidation and covering of the mine wastes will prevent exposure to airborne radon 

emissions to protect the environment and human health, and will meet chemical-specific 

ARARs.  The activities set forth for the removal action would provide compliance with location-

specific ARARs.  An environmental protection plan will be developed for monitoring protocols 

during the work activities and include a review and evaluation of potential impacts to historic 

properties and locations. Natural resource (e.g., biological and botanical) inspections have been 

conducted at the site and information from these inspections will be included in the 

environmental protection plan.  Environmental protection would include a review and 

evaluation of potential impacts on government protected species and critical habitats. 
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The removal action would provide compliance with action-specific ARARs. These include 

Federal and State hazardous waste management regulations to the extent applicable; Federal 

and State standards for protection of workers, the public, and environment from low-level 

radioactivity; and Federal and Navajo Nation rules and regulations pertaining to air quality 

management and fugitive dust emission control, the on-site accumulation of stockpiled wastes, 

protection and monitoring of groundwater, and the control of stormwater discharges during 

construction activities.  

4.5.1.3 Long-Term Compliance 

The long-term effectiveness and permanence of Alternative 3 is dependent on the future 

maintenance activities. If properly maintained the caps and diversion structures will minimize 

water infiltration and the caps will prohibit human or animal disturbance to the mine wastes.  

4.5.1.4 Reduction of Toxicity, Mobility, and Volume 

Consolidating and covering the mine wastes on the NECR mine site would reduce the mobility 

of the contaminants. The toxicity would not be reduced; however, the cap (if maintained 

appropriately) would provide long-term protection of human health and the environment from 

the process of natural radioactive decay. 

4.5.1.5 Short-Term Compliance 

The primary criterion for short-term compliance is to protect community health, workers, and 

the environment during and after work activities at the Site. Alternative 3 activities are 

anticipated to extend over three full construction seasons (April through September). 

Alternative 3 involves several types of construction activities (primarily demolition and 

disposal of existing foundations, clearing and excavation, material transfer and 

stockpiling/loading, construction of cap and stormwater controls, and site restoration through 

backfilling/reseeding). Worker protection, safety equipment, air monitoring protocols, and 

control of fugitive dust emissions during these activities will be addressed and will comply 

with OSHA, State and local standards. Water from on-site wells will be available for dust 

control. Work areas would be secured, marked or otherwise controlled to limit access to 

authorized personnel only. 

Bulk carriers traveling on site may operate with uncovered beds but will exercise dust control 

during transfer operations. Truck traffic would be coordinated under a transportation plan for 

routes, times of operation, and on-site traffic rules. Emergency spill containment and cleanup 

contingencies actions would also be included in the transportation plan to address material 

spills. 

 

4.5.2 Implementability 

4.5.2.1 Technical and Administrative Feasibility 

Alternative 3 is technically feasible and would not require unconventional techniques, materials 

or labor for the excavation and associated activities. The site is readily accessible. Due to the 
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magnitude of the volume to be excavated and handled, field activities are assumed to extend 

over a three-year period. Excavation would be scheduled and performed in a manner to 

maximize direct loading. Work can be performed in a manner that would ensure worker and 

public safety and minimize multiple handling where possible.  

Roadway improvements will be made to optimize access of equipment, materials and labor. 

Storm and surface water control and improvements will be developed under BMPs in 

preparation for the removal action. “Winterization” elements in the stormwater control plans 

will help secure the site during extreme storm events, providing institutional controls to protect 

human health and wildlife.  

Alternative 3 is administratively feasible. Construction of an on-site cap will not require special 

permitting because mine wastes are considered low-level radioactive materials. 

4.5.2.2 Availability of Services and Materials 

The excavation of contaminated material would be accomplished using a variety of 

conventional equipment. Heavy equipment needed for this project, such as scrapers, excavators, 

dozers, loaders, compactors, and/or bulk carriers, are commercially available. On-site wells are 

assumed to be available and readily accessible for construction water. Working space is 

available for establishing temporary construction office trailers. Utilities (power, drinking 

water, and telephone services) are available on site. Construction materials for the cap and site 

restoration activities (backfilling and hydroseeding) are commercially available. 

Trained and experienced labor is available for site work activities. Special certifications and 

training requirements are commercially available. Health and safety training to comply with 

OSHA including radiation and hazardous material handling training is available. The Navajo 

Nation will provide cultural resource liaison.  

4.5.2.3 State and Community Acceptance 

EPA understands that Alternative 3 would not be acceptable to the Navajo Nation and the local 

community because it would result in waste remaining on-site.  This understanding is based on 

ongoing consultation between EPA and the Navajo Nation, and particularly  dated September 

2, 2008 from the Navajo Nation Department of Justice to EPA, which is attached as Appendix C.  

That letter states:  

Because of the Navajo's unique connection with the land, a remedial alternative that simply retains 

radioactive material on Navajo land will not only be ineffective and difficult to implement (and impossible 

to implement without Navajo Nation consent) it will be rejected by the community it is supposed to serve. 

The State, Tribal and Community Acceptance criteria will be further considered following the 

30-day public comment period on the EE/CA. Potential impacts to the community during 

implementation of Alternative 3 include inconvenience from noise and dust from truck traffic 

and heavy equipment operation, and restriction of NECR mine site land from grazing and other 

activities for a period of time after the removal action ceases. 



Engineering Evaluation/Cost Analysis 

Northeast Church Rock Mine Site, Gallup, New Mexico 

May 30, 2009 

.   44 

4.5.3 Cost 

The cost estimate prepared for Alternative 3 is included in Appendix B. The total cost for 

Alternative 3 is estimated to be approximately $25,800,000.  The estimated cost for Alternative 

3A is $28,500,000 and for Alternative 3B is: $26,700,000. 

 

4.5.4 Alternative 3 Options 

Both Alternatives 3A and 3B are acceptable in terms of effectiveness, implementability, and cost, 

but are opposed by the Navajo Nation and the local community for the same reasons that they 

oppose Alternative 3. The removal action proposed in Alternative 3 is enhanced in effectiveness 

by removing the highest concentration material to an off-site controlled disposal facility. The 

disadvantage is additional costs for materials management, transportation, and for 3A disposal 

fees. For 3B, the existing tailings cell at the UNC mill facility will need to be modified for the 

principal threat waste disposal. 

 

4.6 ALTERNATIVE 4 ANALYSIS 

Implementation of Alternative 4, constructing an above-ground, capped repository at the NECR 

mine site, would require the following steps (also refer to Section 3.5): 

 

• Design, siting and construction of above-ground repository with liner; 

• Excavation of all wastes; 

• Placement of mine wastes in repository; 

• Construction of cap to prevent airborne radon emissions and liner to prevent 

infiltration to groundwater; 

• Site restoration with erosion and stormwater controls, regrading and revegetation; 

• Long-term maintenance of cap and stormwater infrastructure. 

Alternative 4 also has associated with it the following options: 

o Alternative 4A: On site repository with removal of principal threat material to 

off-site Class I licensed controlled disposal facility, or an alternative appropriate 

facility; and 

o Alternative 4B: On site repository with removal of Principal Threat Waste 

material to UNC mill facility. 
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4.6.1 Effectiveness 

4.6.1.1 Protection of Human Health and the Environment 

Alternative 4 will protect human health and the environment as all mine wastes would be 

placed in a capped and lined above-ground repository. These activities will prevent direct 

contact between wastes and humans and the environment in the future. The liner would be 

expected to prevent leakage out of the repository and further act to isolate the wastes at the Site.  

4.6.1.2 Compliance with ARARs 

Alternative 4 is expected to comply with chemical, location and action specific ARARs 

identified in Appendix A.  

This removal action alternative would be implemented in accordance with chemical-specific 

ARARs. The repository design would include a liner system and cap to fully contain and isolate 

mine wastes exceeding the Action Level. Stormwater controls will be included in the design, so 

that surface water would be diverted from the area. The cap is a physical barrier that also offers 

protection from water infiltration to the mine wastes, protecting groundwater resources, and 

also provides adequate shielding from ionizing radiation to protect human health and the 

environment. Although limited data indicate that there may not be a pathway between 

contaminated mine wastes and groundwater, the liner acts as extra protection to isolate the 

mine wastes.  

The activities set forth for the removal action would provide compliance with location-specific 

ARARs. An environmental protection plan would be developed for monitoring protocols 

during the work activities and would include a review and evaluation of potential impacts to 

historic properties and locations. Natural resource (e.g., biological and botanical) inspections 

have been conducted at the Site and information from these inspections will be included in the 

environmental protection plan. Environmental protection would include a review and 

evaluation of potential impacts on government protected species and critical habitats. 

The removal action would provide compliance with action-specific ARARs. These include 

Federal and State hazardous waste management regulations, to the extent applicable; DOE 

standards for protection of workers, the public, and environment from low-level radioactivity; 

and Federal and Navajo Nation rules and regulations pertaining to air quality management and 

fugitive dust emission control, the on-site accumulation of stockpiled wastes, protection and 

monitoring of groundwater, and the control of stormwater discharges during construction 

activities.  

4.6.1.3 Long-Term Compliance 

The long-term effectiveness of Alternative 4 is dependent on the future maintenance activities. 

If properly maintained the cap, repository, and diversion structures will minimize water 

infiltration and the cap will prohibit human or animal disturbance to the mine wastes.  
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4.6.1.4 Reduction of Toxicity, Mobility, and Volume 

Alternative 4 would reduce the mobility of contaminants at the Site by placing the mine wastes 

in a capped and lined repository. The liner would prevent any potential leaching of 

contaminants into the groundwater thus reducing mobility. The toxicity would not be reduced; 

however, the cap (if maintained appropriately) would provide long-term protection of human 

health and the environment from the process of natural radioactive decay.  

4.6.1.5 Short-Term Compliance 

The primary criterion for short term compliance is to protect the community, workers, and 

environment from impacts during work activities at the Site. Field activities are anticipated to 

extend over four full construction seasons (April through September) for Alternative 4. 

Alternative 4 involves the construction activities primarily including demolition/disposal of 

existing foundations, excavation, material transfer, stockpile development/management, 

loading of bulk carriers, and backfill and grading. Heavy equipment would be used to clear and 

grub, excavate, transfer, load, and grade. Potential exposure and protection procedures for 

workers engaged in these activities would be addressed in detail under the SSHP. During 

excavation and material handling activities measures will be taken to reduce fugitive dust 

emissions and associated impacts to workers. Water would be available for dust control and 

workers in the controlled area will don the appropriate safety equipment and implement safety 

practices. Work areas would be secured, marked or otherwise controlled to limit access to 

authorized personnel only. 

Bulk carriers traveling on site may operate with uncovered beds but exercise dust control 

during transfer operations. Truck traffic would be coordinated under a transportation plan for 

routes, times of operation, and on-site traffic rules. Emergency spill containment and cleanup 

contingencies would also be included in the transportation plan to address material spills. 

 

4.6.2 Implementability 

4.6.2.1 Technical and Administrative Feasibility 

Alternative 4 is technically feasible and would not require unconventional techniques, materials 

or highly specialized labor for the work activities. The materials, equipment and labor are 

commercially available. However, the labor force will require training and certification for 

environmental work. Due to the magnitude of the volume to be excavated and handled, volume 

of materials needed to be imported to the site, and distances for the disposal of regulated 

substances, the field activities are assumed to extend over four years.  

Conventional earthwork equipment would be used during the scheduled activities. Excavations 

would be scheduled and performed in a manner to minimize multiple handling of material 

where possible and ensure worker and public safety.  

The site is readily accessible. Roadway improvements will be made to optimize access of 

equipment, materials and labor. Storm and surface water control and improvements will be 
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developed under BMPs in preparation for the removal action. “Winterization” elements in the 

stormwater control plans will help secure the site during extreme storm events, providing 

institutional controls to protect human health and wildlife.  

Alternative 4 is administratively feasible. Construction of an on-site repository will not require 

special permitting because mine wastes are considered low-level radioactive materials. 

4.6.2.2 Availability of Services and Materials 

The excavation of contaminated material would be accomplished using a variety of 

conventional equipment. Conventional earthwork equipment needed for this project (scrapers, 

excavators, dozers, loaders, compactors, and/or bulk carriers) is commercially available. On site 

and/or adjacent site wells are available and readily accessible for construction water supplies. 

Working space is available for establishing temporary construction office trailers. Utilities 

(power, water, and telephone services) are available from the local grid or are already on site. 

Construction materials for the capped repository and an off-site laboratory for sample analysis 

are commercially available. 

Trained and experienced labor is commercially and locally available for job site activities. 

Special certifications and training are commercially available. OSHA, radiation, and hazardous 

material handling requirements would be met by appropriate safety training before mobilizing 

or on site during the construction season. The Navajo Nation will provide cultural resource 

liaison.  

4.6.2.3 State and Community Acceptance 

Because Alternative 4 contemplates on-site disposal of wastes, EPA understands that 

Alternative 4 would not be acceptable to the Navajo Nation and the local community.  See 

Section 4.5.2.3, State and Community Acceptance of Alternative 3, for further discussion. 

The State, Tribal and Community Acceptance criteria will be further considered following the 

public comment period. Potential impacts to the community during implementation of 

Alternative 4 include inconvenience from noise and dust from truck traffic and heavy 

equipment operation, and restriction of NECR mine site land from grazing and other activities 

for a period of time after the removal action ceases. 

 

4.6.3 Cost 

The cost estimate prepared for Alternative 4 is included in Appendix B. The construction cost 

for Alternative 4 is estimated to be $32,000,000. The cost for Alternative 4A is: $34,700,000 and 

for Alternative 4B: $32,800,000. 

 

4.6.4 Alternative 4 Options 

Both Alternatives 4A and 4B are feasible and acceptable in terms of effectiveness, 

implementability, and cost, but are opposed by the Navajo Nation and the local community for 
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the same reasons that they oppose Alternative 4. The removal action proposed in Alternative 4 

is enhanced in effectiveness by removing the highest concentration material to an off-site 

controlled disposal facility. The disadvantage is additional costs for materials management, 

transportation, and for 4A disposal fees. For 4B, the existing tailings cell at the UNC mill facility 

will need to be modified for the principal threat waste disposal. 

 

4.7 ALTERNATIVE 5 ANALYSIS 

Implementation of Alternative 5, consolidation of NECR waste in a disposal cell on the UNC 

mill facility, would require the following steps (also refer to Section 3.6).   

• Excavation and transport of all wastes; 

• Design, siting and consolidation in an existing disposal cell on the UNC mill site, or 

construction of a new repository on the UNC mill site; 

• Site restoration with erosion and stormwater controls, regrading and revegetation; and 

• Long-term maintenance for capped repository. 

 

4.7.1 Effectiveness 

4.7.1.1 Protection of Human Health and the Environment 

Alternative 5 will protect human health and the environment as all wastes exceeding the 

Proposed Action Level would be placed in an existing cell or in an above-ground repository at 

the UNC mill facility. These activities will prevent direct contact between wastes and humans 

and the environment in the future. A liner would be installed to prevent leakage out of the 

cell/repository, thereby providing long-term protection of groundwater quality at the UNC mill 

facility. Proper construction and design of the cap will include approval by U.S. EPA, and the 

NRC if NECR waste is consolidated into the existing cell, and will comply with associated 

standards for airborne radon gas emissions, protecting human health and the environment. 

Lining and properly siting the repository will isolate the contaminants protecting humans and 

groundwater resources. 

4.7.1.2 Compliance with ARARs 

Alternative 5 is expected to comply with chemical, location and action specific ARARs 

identified in Appendix A.  

This removal action alternative would be implemented in accordance with chemical-specific 

ARARs. Mine wastes to be capped in the repository on the UNC mill facility would comply 

with approved clean-up goals. The repository design would include a liner system and cap to 

fully contain and isolate mine wastes exceeding the Action Level. Stormwater controls will be 

included in the design so that surface water would be diverted from the area. The cap is a 

physical barrier that also offers protection from water infiltration to the mine wastes and 
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provides adequate shielding from ionizing radiation to protect human health and the 

environment.  

The activities set forth for the removal action would provide compliance with location-specific 

ARARs. An environmental protection plan will be developed for monitoring protocols during 

the work activities and will include a review and evaluation of potential impacts to historic 

properties and locations. Natural resource (e.g., biological and botanical) inspections have been 

conducted at the site and information from these inspections will be included in the 

environmental protection plan.  Environmental protection would include a review and 

evaluation of potential impacts on government protected species and critical habitats. 

The removal action would provide compliance with action-specific ARARs. These include 

Federal and State hazardous waste management regulations, to the extent applicable; DOE 

standards for protection of workers, the public, and environment from low-level radioactivity; 

and Federal and Navajo Nation rules and regulations pertaining to air quality management and 

fugitive dust emission control the on-site accumulation of stockpiled wastes, protection and 

monitoring of groundwater, and the control of stormwater discharges during construction 

activities. Implementation of Alternative 5 would be in compliance with action specific ARARs, 

following DOT regulations for transport of hazardous materials, and complying with Federal 

requirements for hazardous waste disposal.   

4.7.1.3 Long-Term Compliance 

The long-term effectiveness of Alternative 5 is dependent on the future maintenance activities. 

The cap and liner would provide long-term protection of groundwater quality at the UNC mill 

facility. EPA’s intent is to oversee construction and transfer to NRC & DOE of the PRP-lead 

removal action.  If the NECR wastes are consolidated, the operation and maintenance of the 

existing NRC cells, on the UNC Mill site will be turned over to the DOE under their long-term 

stewardship program upon completion of the NRC license. If because of siting criteria, NRC 

and DOE decline to accept the new repository, UNC would provide PRSC and EPA would 

retain oversight responsibility of the new repository.  If properly maintained the cap, 

repository, and diversion structures will minimize water infiltration and the cap will prohibit 

human or animal disturbance to the wastes. The potential for long-term effectiveness of the cap 

will be enhanced by expected long-term fencing and monitoring of the mill facility, including 

the expected prohibition of grazing.  

4.7.1.4 Reduction of Toxicity, Mobility, and Volume 

Alternative 5 would reduce the mobility of contaminants to the air, surface water, and 

groundwater at the NECR mine site by physically isolating the wastes in a cell at the UNC mill 

facility. The toxicity and volume would not be changed.  

4.7.1.5 Short-Term Compliance 

The primary criterion for short-term compliance is to protect the community, workers, and 

environment from impacts during work activities at the sites. Field activities are anticipated to 

extend over four construction seasons (April through September). 
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Alternative 5 involves the construction activities primarily including demolition/disposal of 

existing foundations, excavation, material transfer, stockpile development/management, 

loading of bulk carriers, backfill and grading, and the capped and lined repository construction. 

Potential exposure and protection procedures for workers engaged in these activities would be 

addressed in detail under the SSHP. Heavy equipment would be used to clear and grub, 

excavate, transfer, load, grade and construct the repository. During these activities measures 

will be taken to reduce fugitive dust emissions and associated impacts to workers. Water would 

be available for dust control and workers in the controlled area will don the appropriate safety 

equipment and implement safety practices. Work areas would be secured, marked or otherwise 

controlled to limit access to authorized personnel only. 

Bulk carriers hauling wastes off site would be securely covered and weighed to document 

compliance with total and axle load limits. Bulk carriers traveling on site may operate with 

uncovered beds but will exercise dust control during transfer operations. Truck traffic would be 

coordinated under a transportation plan for routes, times of operation, and on-site traffic rules. 

The traffic plan will include an evaluation to use routes on private property for hauling, in lieu 

of public roads. Emergency spill containment and cleanup contingencies would also be 

included in the transportation plan to address material spills. 

 

4.7.2 Implementability 

4.7.2.1 Technical and Administrative Feasibility 

Alternative 5 is technically feasible and would not require unconventional techniques, materials 

or highly specialized labor for the work activities. The materials, equipment and labor are 

commercially available. However, the labor force will require training and certification for 

environmental work. Due to the magnitude of the volume to be excavated and handled and the 

volume of materials needed to be imported to the site the field activities may extend over four 

construction seasons. 

Conventional earthwork equipment would be used during the scheduled activities. Excavations 

would be scheduled and performed in a manner to minimize multiple handling of material 

where possible and ensure worker and public safety.  

The site is readily accessible. Roadway improvements will be made to optimize access of 

equipment, materials and labor. Storm and surface water control and improvements will be 

developed under BMPs in preparation for the removal action. “Winterization” elements in the 

stormwater control plans will help secure the site during extreme storm events, providing 

institutional controls to protect human health and wildlife as well as the cell integrity.  

Alternative 5 is administratively feasible; and it will require additional coordination among 

UNC, NRC, U.S. EPA Region 9, U.S. EPA Region 6, and the State of New Mexico. The current 

UNC license might need to be amended. A design-ready plan would need to be submitted to 

the NRC for approval before the license could be amended.  
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4.7.2.2 Availability of Services and Materials 

The excavation of contaminated material would be accomplished using a variety of 

conventional equipment including scrapers, excavators, dozers, loaders, compactors, and bulk 

carriers. On site and/or adjacent site wells are available and readily accessible for construction 

water. Working space is available for establishing temporary construction office trailers. 

Utilities (power, water, telephone services) are available from the local grid or are already on 

site. Portable sanitary services and refuse disposal are locally available. Construction materials 

for the capped, lined repository and an off-site laboratory for sample analysis are all 

commercially available. 

Trained and experienced labor is available for site work activities. Special certifications and 

training requirements are commercially available. Health and safety training to comply with 

OSHA including radiation and hazardous material handling training is available. The Navajo 

Nation will provide cultural resource liaison.  

4.7.2.3 State and Community Acceptance 

Alternative 5 contemplates disposal of all wastes outside the reservation and off Navajo tribal 

trust land.  For this reason, Alternative 5 may be acceptable to the Navajo Nation and the local 

community. 

The State, Tribal and Community Acceptance criteria will be considered following the public 

comment period. Potential impacts to the community include inconvenience from noise and 

dust from truck traffic and heavy equipment operation. 

  

4.7.3 Cost 

The cost estimate prepared for Alternative 5 is included in Appendix B. The total cost for 

Alternative 5 is estimated to be $41,600,000.  The cost for Alternative 5A is: $44,300,000. 
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5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

This section of the EE/CA provides a comparison of the five removal action alternatives 

described in Section 4. A summary of this comparative analysis is provided in Table 5.1. 

  

5.1 EFFECTIVENESS 

5.1.1 Overall Protection of Human Health and the Environment 

The alternatives offer similar levels of protection of human health and the environment with the 

exception of Alternative 1 and some differences listed below. Alternative 1 does not offer 

protection, since under this alternative there would be No Action taken to remove or decrease 

the contaminants on site.  

• Alternative 1: No action is not protective to human health and the environment.  

• Alternative 2: Off-site transport and disposal is protective to human health and the 

environment and is considered a permanent solution, since it removes all wastes from 

the NECR mine site. 

• Alternative 3: Capping of mine wastes in situ (where applicable), or consolidating the 

wastes and capping them is effective for protecting human health and the 

environment.  

• Alternatives 3A and 3B would increase the protectiveness of Alternative 3 by moving 

some wastes from the site (principal threat wastes) and thereby reducing the average 

concentration of materials left on the site. 

• Alternative 4: As with Alternative 3 (consolidate and cap), with appropriate design and 

O&M the repository will remain protective of human health and the environment. A 

greater degree of protection for groundwater underlying the site is provided by the 

liner. 

• Alternatives 4A and 4B would increase the protectiveness of Alternative 4 by moving 

some wastes from the site (principal threat wastes) and thereby reducing the average 

concentration of materials left on the site. 

• Alternative 5 would consolidate the NECR waste into an existing cell on the UNC mill 

facility to assure that the O&M essential to sustain the high level of protection to 

human health and the environment is continued.  

• Alternative 5A would increase protectiveness of Alternative 5 by moving some wastes 

from the UNC mill facility (principal threat waste) and thereby reducing the average 

concentration of material left there.  
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5.1.2 Compliance with ARARs and Other Criteria, Advisories, and Guidance 

Except for Alternative 1, each alternative evaluated in this EE/CA will be designed and 

implemented to comply with the identified ARARs to the extent practicable. Some key areas of 

ARAR compliance are reviewed below. 

5.1.2.1 Water Resources 

Currently surface water resources are not protected and would continue to be unprotected 

under Alternative 1, No Action. All other alternatives would comply with chemical-specific 

ARARs to protect surface water resources by either eliminating all of the mine wastes (in 

Alternative 2), eliminating part of the mine wastes (principal threat wastes) in Alternatives 

3A/B, 4A/B and 5A, or isolating wastes from the environment as in Alternatives 3, 4 and 5. 

5.1.2.2 Cultural Resources 

In Alternative 1, cultural resources will not be disturbed, since no action will occur on the site. 

For Alternatives 2 through 5, during construction activities existing cultural resources will be 

protected to meet location-specific ARARs. This includes during excavation, siting of the 

covered areas, utilizing an on-site borrow pit, siting of the capped repository on the NECR mine 

site and the UNC mill facility, and subsequent site restoration. 

5.1.2.3 Air Resources 

In Alternative 1 radon emissions would be emitting into the surrounding air and would be 

carried by the wind to potential human or animal exposure pathways. Thus, this alternative 

would not meet chemical-specific ARARs. Removal off site of all of the wastes in Alternative 2 

to a regulated and maintained disposal facility will alleviate radon emissions. Placing the 

wastes underneath a cap (Alternative 3) or in a capped repository (Alternative 4 and 5) will also 

eliminate radon emissions, if properly maintained in the long term. 

 

5.1.3 Long-Term Effectiveness and Permanence 

Implementing any of the evaluated alternatives except for Alternative 1 will provide a long 

term solution. Alternative 2 removes all of the mine wastes from the site. Alternatives 3, 4, and 5 

will require long-term maintenance to maintain their long-term effectiveness. Options 3A/B, 

4A/B and 5A remove the principal threat wastes from the site when appropriate. Required 

maintenance activities would apply for erosion and stormwater controls for all alternatives, and 

cap maintenance and monitoring for Alternative 3, and repository and cap maintenance and 

monitoring for Alternatives 4 and 5.  

 

5.1.4 Reduction in Toxicity, Mobility, or Volume  

In Alternatives 2 and 5, all waste will be removed from the NECR mine site, thereby reducing 

the volume, toxicity and mobility of the waste.  In Alternatives 3 and 4, the waste remains on-

site, but the mobility is reduced due to the capping.  Alternative 4 has the additional feature of a 
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liner which further reduces potential mobility to groundwater. In Options 3A/B and 4A/B part 

of the waste will be removed from the site. 

 

5.1.5 Short-term Effectiveness 

Short-term effectiveness includes an assessment of the time period until the removal action 

goals are met. Short-term effectiveness also considers the magnitude of potential threats to the 

community, site workers, and the environment during implementation of the removal action. 

This includes threats that result from implementing the remedy itself, as well as existing threats 

that persist until mitigated by the removal action. 

5.1.5.1 Time Period to Achieve Removal Action Goal 

Alternatives 2, 3, 4, and 5 and Options 3A/B, 4A/B and 5A offer short-term effectiveness in 

terms of an immediate substantial or complete reduction of contaminants upon implementation 

of the removal action.  The removal action and construction time period for each removal 

alternative is anticipated to be as follows: three years for Alternative 3; four years for 

Alternatives 4 and 5; and nine years for Alternative 2.  The driving force in estimating the length 

of implementation is the estimated number of truckloads, the number of trucks potentially 

available, and the driving distance to disposal.  These time periods do not include initial up 

front time required for procurement of the work, plans and design of the erosion and 

stormwater control systems, the cap, and capped repository alternatives. It is also expected that 

the coordination necessary to amend the current permit at the UNC mill impoundment facility 

will take additional time for Alternative 5 and Options 3B and 4B.  

5.1.5.2 On-Site Worker Exposure and Safety Risks 

Alternatives 2, 3, 4, and 5 involve substantial construction-related activity and truck traffic that 

would result in an increase of noise and dust to local residents. Construction-related activities 

include excavation, stockpiling of wastes, off-site and on-site truck hauling and site restoration. 

This activity may result in some inconvenience and directly impact the local residents for the 

period of activity. Road weight limits, waste stockpile strategies, and the length of the 

construction season will affect truck traffic volume. Mitigation efforts would include securing 

the loads with covers, using water for dust suppression. 

More community impact in regards to off-site truck traffic will occur for Alternative 2 and 

Alternative 5. 

 

5.2 IMPLEMENTABILITY 

5.2.1 Technical Feasibility 

All five alternatives are technically feasible. There are proven technologies and methods for 

cover, cap and lined repository construction. Therefore, technical feasibility is not a strong 

distinguisher between the alternatives. 
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5.2.2 Administrative Feasibility 

All five alternatives and options are administratively feasible. Coordination with appropriate 

state and local agencies will be required to implement any of the alternatives.  

For Alternative 5 there are potentially significant administrative hurdles to negotiate among a 

number of stakeholders. The administrative hurdles include the following: 

• An expanded cell compliant with NRC regulations would need to be constructed on 

the UNC mill facility. Pre-design data acquisition and an engineering design and 

construction plan would be required. The NRC license for the UNC facility might need 

to be revised for the expanded storage facility. 

• The DOE would need to accept the expansion of the storage facility at the UNC mill 

facility because it is the agency responsible for long-term maintenance of the facility.  

• A new repository on the UNC Mill site separate from the existing cells will not require 

as much administrative coordination with NRC or DOE.  According to NRC, DOE 

would not be required to be involved.  UNC can request, and NRC can grant, removal 

from the license of a portion of the site that has been remediated to standards for 

release.  Once released from the license, EPA can implement a CERCLA remedy 

without NRC or DOE involvement. 

 

5.2.3 Availability of Services and Materials 

Materials and services are not needed for Alternative 1. For all other alternatives materials and 

services are mostly commercially available and the site is readily accessible. For Alternative 2, 

Alternative 3A and Alternative 4A, off-site disposal facilities are available to handle the mine 

wastes. 

 

5.2.4 State and Community Acceptance 
EPA believes that Alternative 2, disposal of all wastes at an off-site TSDF, has the highest 

likelihood of acceptance by the Navajo Nation and the local community, although the long 

implementation period and high traffic volume on local highways may reduce community 

acceptance.  EPA believes that Alternative 5, disposal of wastes at the UNC mill facility, may 

receive acceptance from the Navajo Nation and the community because it requires removal of 

all wastes from the reservation and tribal trust land, is implementable more quickly, and will 

have significantly lower traffic impacts than Alternative 2.  Alternatives 1, 3 and 4 are unlikely 

to be accepted by the Navajo Nation and the community because they contemplate leaving 

waste on tribal trust land.  State, Tribal and community acceptance will be further addressed 

through the public comment process. 
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5.3 COSTS OF RESPONSE ALTERNATIVES 

The estimated total costs with contingency, to complete each of the response alternatives are 

summarized in Table 5.2. The total costs include only the capital costs for each alternative; the 

basis-of-estimate cost sheets in Appendix B provide operations and maintenance costs for 

Alternatives 2 through 5. The total costs for Alternative 2 ($293.6 million) are the highest 

because all the waste is transported under multi-state and federal DOT rules across a relatively 

greater distance to an existing off-site licensed controlled disposal facility. The costs for 

Alternatives 4A ($34.7 million) and 3A ($28.5 million) are also relatively high in most part 

because of the transportation costs to meet state and federal DOT rules for off-site 

transportation of the principal threat materials. The costs for Alternatives 2 and 5, and 

Alternatives 3A/3B and 4A/4B are also subject to substantial fluctuations based on the dynamic 

impacts of the contemporary changes in fuel cost, and transportation labor market rates. 

Estimated costs for Alternative 3 ($25.8 million) are less because final disposition will be at the 

NECR mine site. Alternative 3 is estimated to be the least costly of the three engineered 

alternatives due to no bottom liner, and an optimized excavation and material handling effort. 

 

5.4 DIFFERENTIATORS AMONG ALTERNATIVES 

In summary, the alternatives that have been described and evaluated in this EE/CA are very 

similar when evaluated against most of the evaluation criteria with some notable exceptions. 

Alternative 1, No Action, offers no protection to human health and the environment, as it does 

not remove the source of the mine wastes.  

Alternative 2, Excavation and disposal of all mine wastes off-site calls for a long construction 

period due to trucking capacity for the long haul to a TSDF facility and the Site.  The availability 

of licensed low-level radiation material haulers is more finite than transportation resources for 

non-low-level radiation material and the number of truck-trips necessary to travel to a licensed 

low level radioactive waste disposal facility is very high. The time needed for each round-trip is 

2-3 days; consequently the number of specialized transporting resources is also very high. 

Securing adequate trucking resources for nine work seasons will be a challenge. With a long 

lead-time for procurement and strong commitment to continued hauling, the resources may be 

secured; however, delays to excavation and loading may jeopardize the availability or 

commitment by the transporters. This alternative would incur more logistical difficulty, has a 

greater potential of transport incidents on the public ways and poses undue hazards to human 

health and the environment based on estimated trucking emissions, as shown on Table 5.3. 

With the large number of transport miles and possibility of transport incident the alternative 

presents a higher risk to the general public. Based on these factors Alternative 2 presents the 

highest risk. 

Alternative 3, Consolidation of mine wastes with cover on the NECR mine site, requires the 

least amount of excavation and handling of mine wastes of the five alternatives. The excavated 

mine wastes would be consolidated with the impacted materials at Ponds 1 and 2 covered. Of 
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the three alternatives (Alternative 3, 4, and 5), Alternate 3 requires least amount of backfill 

material for the cover and drainage controls, and is the least costly of the three engineered 

removal actions. It relies solely on the cap and stormwater management for protection of 

groundwater, as there is no liner beneath the consolidated material. However, Alternative 3 is 

likely not acceptable to the Navajo Nation and the local community. 

Alternative 3A, Consolidation and covering with off site disposal of principal threat 

material at a licensed controlled disposal facility, requires a slightly more aggressive 

schedule than Alternative 3 and carries higher risk as described in Alternative 2, due to 

more truck trips. This alternative, as compared to Alternative 3, offers more long-term 

effectiveness by reducing the average concentration of the material left on-site.  

Alternative 3B, Consolidation and covering with off site disposal at the UNC mill 

facility, carries a lower risk in terms of transportation of the principal threat  material 

due to a shorter distance of travel from the NECR mine site to the UNC mill facility.  

Alternative 4, Construction of NECR mine site above-ground, capped and lined repository, 

requires the construction of a repository on the NECR mine site. This activity includes the 

excavation and handling of all materials, installation of a liner beneath all wastes, and requires 

more equipment and labor to consolidate the mine wastes than Alternative 3. Alternative 4 also 

requires more backfill material than Alternative 3 for the liner, cap and drainage controls. 

Alternative 4 offers more groundwater protection than Alternative 3 due to the bottom liner. 

However, Alternative 4 is likely not acceptable to the Navajo Nation and the local community. 

Alternative 4A, Construction of repository with off site disposal of principal threat 

material at a licensed controlled disposal facility, requires a more slightly aggressive 

schedule than Alternative 4 and carries higher risk as described in Alternative 2, due to 

the more truck trips. This alternative, as compared to Alternative 3, offers more long-

term effectiveness by reducing the average concentration of the material left on-site. 

Alternative 4B, Construction of repository with off site disposal at the UNC mill facility, 

carries a lower risk in terms of transportation of the principal threat  material due to a 

shorter distance of travel from the NECR mine site to the UNC mill facility. This 

alternative provides a relatively high level of protectiveness at a cost that is only 

moderately greater than Alternative 4.  

Alternative 5, Consolidation of the NECR waste into the existing cells on the UNC mill facility, 

requires modification of the existing cell and approval from NRC. All construction elements 

were assumed to be the same as for Alternative 4 and the same excavation and site restoration 

considerations as for Alternative 2. This removal action requires more equipment and labor as 

compared to both Alternatives 3 and 4 because of the transport to the off-site location. This 

alternative has fewer off-site trucking miles and is therefore significantly less damaging to the 

environment than Alternative 2 based on CO, NOX and VOC emissions estimates, as shown on 

Table 5.3.  EPA expects that Alternative 5 will be more acceptable to the Navajo Nation and the 

local community than Alternatives 1, 3, and 4, and may be as acceptable as Alternative 2 after 
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consideration of significantly reduced construction time (4 years versus 9 years) and 

accompanying reduction in traffic and air impacts. 

Alternative 5A, Consolidation at UNC Mill site with off site disposal of principal threat 

material at a licensed controlled disposal facility, requires a slightly more aggressive 

schedule than Alternative 3 and carries higher risk as described in Alternative 2, due to 

the longer and increased number of truck trips. This alternative, as compared to 

Alternative 3, offers more long-term effectiveness by reducing the average concentration 

of the material left on-site.  
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6.0 RECOMMENDATIONS 

Cleanup levels are based primarily on radiological Preliminary Remediation Goals and Federal 

ARARS which specify media concentrations or risk levels to be met unless natural background 

levels are higher. The UMTRCA standard for radon flux is also an Applicable and/or Relevant 

and Appropriate Requirement (ARAR). 

 

The main objective of this removal action is to mitigate risks posed to human health and the 

environment by on-site contamination and to restore the land for use by nearby residents and 

the Navajo Nation. Characterization of the Site identified the primary environmental concern to 

be radiological contamination. The presence of Radium and Uranium could pose a risk to the 

air quality by emitting radon, alpha, beta and gamma radiation. Persons traversing the Site may 

be exposed to contaminated dust by inhalation or ingestion of contamination adsorbed to 

particulate matter. Incidences of direct contact with natural and mechanically generated dust 

during these activities account for known contamination exposure scenarios faced at the Site. 

 

Radium is present in significantly elevated concentrations in soil and sediment according to the 

NECR Removal Site Evaluation (RSE) Report. Because the contaminants have been transported 

via wind and water processes to areas around or adjacent to the site, humans, plants and 

animals may experience exposures through the food chain, air or surface or groundwater. 

 

PROPOSED ACTION LEVEL 

 

The Proposed Action Level for Ra-226 is 2.24 pCi/g (1.24 pCi/g above the mean of the Ra-226 

background concentration 1.0 pCi/g) and corresponds to an acceptable risk range of 2 x 10-4 for 

residential scenarios. This risk-based Action Level is proposed for the following reasons:  

 It is within the risk range cited in the NCP (300.430(e) (2)(I); 

 It is distinguishable from background and therefore measurable in the field; and 

 It is above the analytical detection limit. 

EPA manages risk to achieve 10-6 to 10-4 overall risk, therefore the Removal Action Objective 

(RAO) is health protective, detectable, and distinguishable from background. 

 

Ra-226 and Uranium are co-located.  In using the Ra-226 RAO, we will capture contamination 

associated with Uranium to below its Preliminary Remediation Goal (PRG).  Other stable metals 

associated with the mineral belt, such as Arsenic, Molybdenum, Selenium and Vanadium, 1) are 

below their respective PRGs; and 2) appear to be within the range observed in the background 

area and do not appear to be associated with mining operations.  Confirmation sampling will be 

conducted to verify protectiveness. 

Although the area exceeding the Proposed Action Level is reasonably well defined (Figures 1.3 

and 1.4), there is insufficient data to confidently define the depth of contamination. Therefore, 
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for the purposes of this EE/CA, a reasonably conservative estimate of the total area and depth to 

be addressed was estimated to be 871,000 c.y. 

 

PREFERRED ALTERNATIVE 

 

EPA’s Preferred Alternative is Alternative 5A. The primary elements of the Preferred 

Alternative include: 

 

• Excavation and transport of all mine waste soil with radium above 2.24 pCi/g (10-4), 

except in the ponds, where we would excavate to a maximum depth of 10 feet; 

 

• The waste to be consolidated includes ore and protore, waste rock, building foundations 

and adjacent soil, and contaminated sediment; 

 

• Consolidation of the mine wastes with a cap and liner in an existing disposal cell on the 

UNC mill site, or construction of a new cell at the UNC mill facility currently under 

license by the U.S. Nuclear Regulatory Commission (NRC); 

 

• Principal threat mine wastes taken to an off-site licensed controlled disposal facility, 

such as at Grandview, ID, or an alternative appropriate facility. For waste with total 

Uranium concentrations exceeding 500 mg/kg, it may be viable to reprocess the waste at 

the White Mesa Mill in Utah or a similar mill; 

 

• Site restoration with erosion and stormwater controls, regrading and revegetation for 

future grazing; and 

 

• Long-term maintenance for capped repository, which would occupy an estimated 30 

acres and would become part of DOE’s legacy management program in perpetuity. 

 

• If an agreeable design cannot be completed due to administrative or technical issues, 

then the NECR wastes could be placed in a new, separate repository on the UNC Mill 

Site.  This would require a release of property currently under NRC oversight.   In this 

case, the PRSC responsibility of a new repository would remain with EPA. 

 

The largest costs are capital costs associated with consolidating and transporting the mine 

wastes and construction of the protective cover and liner. 

 

It is estimated that up to four years could be required for remedy construction. Removal Action 

Objectives (RAOs) and cleanup levels for surface materials, air, radiation, and pit sediment 

would be achieved at the completion of remedy construction.  A period of recovery would be 

needed to achieve vegetative Site restoration. 
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The cost estimate prepared for Alternative 5A is included in Table 5.2 and Appendix B. The 

total cost for Alternative 5A is estimated to be $44,300,000. 

 

Alternative 5 would consolidate the NECR waste into an existing cell on the UNC mill facility to 

assure that the O&M essential to sustain the high level of protection to human health and the 

environment is continued.  Alternative 5A would increase protectiveness of Alternative 5 by 

removing the principal threat waste, thereby reducing the average concentration of material left 

at the UNC Mill Facility.  This alternative has fewer off-site trucking miles and is therefore 

significantly less damaging to the environment than Alternative 2 based on CO, NOX and VOC 

emissions estimates, as shown on Table 5.3.  EPA expects that Alternative 5 will be more 

acceptable to the Navajo Nation and the local community than Alternatives 1, 3, and 4, and may 

be as acceptable as Alternative 2 after consideration of significantly reduced construction time 

(4 years versus 9 years) and accompanying reduction in traffic and air impacts. 
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